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Appendix D

Process Instrument and Control System (PICS)

Installation
D.1. OBJECTIVE

~ The objective of this document is to identify the Process Instrument and Control System (PICS)
Installation for the INEEL CERCLA Disposal Facility. The INEEL CERCLA Disposal Facility consists
of two Crest Pad Buildings, Truck Loading Station, Combined Process Sump, Landfill and Landfill
Sump, and Evaporation Ponds. The electrical installation enables the facility to automatically collect and
transport landfill leachate and decontamination wash down liquids from landfill, truck loading station,
and crest pad buildings, to two evaporation ponds.

The PICS installation for the INEEL CERCLA Disposal Facility integrates the following hardware
and software architectures and components:

1.

2.

6.

7.

Instrumentation

Control Panels

Programmable Logic Controller (PLC)
Operator Interface Unit (OIU)
Ethernet Local Area Network (LAN)
Uninterruptible Power Supply

PICS Application Software.

The PICS for the INEEL CERCLA Disposal Facility incorporate hardware and software
configured and programmed enabling operators to monitor and interface with the following minimum
process control systems both locally and remotely:

L

2.

Landfill Leachate Collection and Recovery System
Landfill Leak Detection and Recovery System

Landfill Secondary Leak Detection and Recovery System
Landfill Crest Pad Building Monitoring

Evaporation Ponds Leak Detection and Recovery System
Evaporation Ponds Combined Process Sump
Evaporation Ponds Crest Pad Building Monitoring '

SSSTF Process Flows to Evaporation Ponds.



The PICS for the INEEL CERCLA Disposal Facility is configured so that remote access to site
status, process data, and reports collected and generated at the INEEL CERCLA Disposal Facility is made
available to appropriate personnel through the use of Voice Pager and Ethernet Local Area Network

(LAN).

(NOTE: This document does not identify hardware and software provided and configured by
INEEL and through which INEEL remotely monitors and controls CERCLA Landfill processes over

Ethernet Local Area Network [LAN]).



D.2. DRAWINGS, SPECIFICATIONS, AND SCHEDULES

INEEL CERCLA Disposal Facility PICS Installation drawings, specifications, and schedules to be
referenced are as follows: '

1. PICS Landfill P&ID Drawing IN-201

2. PICS Evaporation Ponds P&ID Drawing IN-202

3. PICS Control Block Diagram Drawing IN-203

4. PICS Control Panel Elevation and Layout Drawing IN-204

5. PICS Control Diagréms Drawing IN-205

6. PICS Specifications 13401 Process Instrumentation and Control Systems

7. PICS Instrumeﬁt Listing Supplement to 13401 Process Instrumentation and Control Systems

8.  PICS PLC Input/Output Listing Supplement to 13401 Process Instrumentation and Control
Systems.



D.3. TERMS, DEFINITIONS, AND ABBREVIATIONS

The following list of terms, definitions, and abbreviations may be used throughout this document:

1.

Operator Interface Unit (OIU)—Display unit that allows operators to visually monitor
process system data and interface with the Facility’s Programmable Logic Controllers.

Programmable Logic Controller (PLC)—Microprocessor-based device using
programmable ladder logic for process monitoring and control that emulates functions of
conventional panel-mounted equipment such as relays, timers counters, current switches,
calculation modules, Proportional, Integral, and Derivative (PID) controllers, stepping
switches, and drum programmers.

Small Logic Controller (SLC)—Same as PLC except compact in size and with less runtime
memory.

Input/OQutput Module (I/0)—Modules installed in a common PLC chassis through which
the PLC interfaces with analog or discrete control equipment. Types of I/O modules include
analog (4-20 mA) input, analog (4-20 mA) output, 120VAC/ 24VDC discrete input,
120VAC/ 24VDC discrete output, and resistance thermometer detectors (RTD) and
thermocouples. Input/output modules can also be installed remote from the PLC. In this
instance, the PLC communicates with remote /O modules via a remote I/O or PLC local
area network (LAN).

Application Software—Software programmed to provide functions unique to the project
and is not provided by system software alone. These include, but are not limited to,
programmable controller ladder logic, databases, reports, control strategies, graphical display
screens, and operation scripts.

Process Monitoring and Control Software (PMCS)—Software packages independent of
specific process control projects on which they are used. Includes but not limited to,
providing capability for data acquisition, monitoring, alarming, reporting, operator interface,
trending, and report generation.

*



D.4. PICS ARCHITECTURES

D.4.1 PICS Instrumentation Architecture

PICS Instrumentation architecture consists of single variable pressure, flow, and temperature
devices strategically placed throughout the facility so as to provide continuous process signals and data to
PICS PLC, OIU, and Ethernet LAN architectures.

PICS instrumentation are be wired directly into SLC input modules (i.e., Allen-Bradley 1746 O
modules). Process signals from each instrument are monitored for the purpose of controlling, displaying,
recording, and alarming all process data.

D.4.1.1  Instrumentation
1. Instrument and control design limits the use of field instruments requiring local set-point
adjustment. All set-point adjustments are programmed into the PL.C via the OIU
architecture.

2. Field Instruments incorporate the following signal types:

a. Analog Signals, Current Type: 4-20 mA dc signals conforming to ISA S50.1.1
b. PICS components, use the ISA 50.1 options:

(1) Transmitter Type: 2-wire and 4-wire

(2) Transmitter Load Resistance Capacity: Class L

(3) Fully Isolated transmitters and receivers

(4) iv. Discrete Signals, voltage Type: 24 VDC.

3. Instrument and control system incorporates a general alarm area beacon.

Note: Reference PICS Instrument Listing Supplement to 13401 Process Instrumentation and
Control Systems.

D.4.1.2 Analog Instrumentation

Flow Instrumentation enables operators to monitor pump discharge flow for the following
processes:

1. Landfill Leachate Collection and Recovery System Pump Discharge Flow

2. Landfill Leak Detection and Recovery System Pump Discharge Flow

3. Landfill Secondary Leak Detection and Recovery System Pump Discharge Flow
4. Common Process Sump Discharge Flow

5. Process Wastewater from SSSTF Discharge Flow



6. Truck Loading Station Discharge Flow
7. Evaporation Pond Leak Detection and Recovery System Pump Discharge Flow
8. Make Up Raw Water from SSTF Discharge Flow.
Level Instrumentation enables operators to monitor liquids levels for the following:
1. Landfill Leachate Collection and Recovery System
2. Landfill Leak Detection and Recovery System
3. Landfill Secondary Leak Detection and Recovery System
4. Evaporation Pond(s) Leak Detection and Recovery System.
Temperature Instrumentation enables operators to monitor temperature levels for the following:
1. Crest Pad Buildings.
D.4.1.3 Discrete Instrumentation

Discrete Instrumentation enables operators to monitor pump, sumps, and Crest Pad Building
operation status including:

1. Crest Pad Building Intrusion

2. Crest Pad Building Sump Levels

3. Crest Pad Building Control Power

4. Landfill Leachate Collection and Recovery System Pumps ON/OFF, AUTO and FAIL status
5. Landfill Leak Detection and Recovery Systefn Pumps ON/OFF, AUTO and FAIL status

6. Evaporation Pond(s) Leak Detection and Recovery System Pumps ON/OFF, AUTO and
FAIL status

7. Combined Process Sump Pump ON/OFF, AUTO and FAIL status

8. Combined Process Sump ALARM LEVELS.
D.4.2 PICS Programmable Logic Controller Architecture

PICS PLC architecture was designed around Allen Bradley Ethernet small SLC technologies.

Communication between PLCs, vendor-provided controllers, vendor panels, and motor control
equipment includes the following protocols:

1. Allen Bradley Data Highway

2. Allen Bradley Analog and Discrete I/O
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3. Ethernet.

PICS PLC architecture incorporates one central control panel in each Crest Pad Building. PLC I/O
interfaces with instrumentation and process motor control equipment. PICS PLCs are programmed to
automatically operate (start/stop) all process control equipment as well as process flow totals, equipment
runtime, operation alarms, equipment, and building status.

Note: Reference PICS Control Block Diagram Drawing IN-203.

D.4.3 Control Panels

A large control panel mounted inside each Crest Pad Building houses an Ethernet SLC processor
with its associated I/O modules, ancillary power supplies, termination devices, and control circuit
protection devices. OIU and process flow and level indicators are mounted on front doors of control
panels.

PLC processor and associated I/O modules located inside the control panels are programmed to
control all process equipment.

Smaller local control panels mounted inside each Crest Pad Building house building sump
monitoring and combined sump intrinsic safety control relays and switches.

Note: Reference PICS Control Panel Elevation and Internal Layout Drawing IN-203.
D.4.3.1 PLC Ethernet Control

Communication between Ethernet PLC Processors, OIU, and INEEL Supervisory Control and Data
Acquisition (SCADA) takes place over LANSs consisting of local 10/100MPS Ethernet Hubs and Ethernet

cable system. Ethernet PL.C processor inside each Crest Pad Building Control Panel is addressable over
the LAN allowing each processor to share data and control points between each other.

D.4.4 PICS Operator Interface (OlU) Architecture

PICS OIU architecture is designed around Allen Bradley PanelView operating PMCS, over a LAN.
OIU equipment communicating over the LAN includes:

1. OIU CRT with keyboard and Ethernet communications

2. Ethernet Copper Cabling.
D.4.4.1 OlU Programming and Process Display Screens

OIU is configured with process display screens enabling an operator to monitor and interface with
the PICS PLC architecture. Operator is capable of setting process control and alarm set-points through
OlU display screens. Display screens include the following:

1. Process Overview

2. Process Individual Control

3. Equipment Pop-Up
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4. Flow Totalization
5. Process Alarms

6.  Equipment Runtime

D.4.5 Back Up Power

Uninterruptible power supply (UPS) architecture incorporating UPS(s) sized by PICS and
strategically placed so as to enable PLC and OIU networks to maintain monitoring of process control
systems during a power failure, as well as provide for an orderly shutdown. UPS does NOT directly
power process control equipment such as solenoids, motorized valves, pumps, and motors.
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SYSTEM SIZING SUMMARY

istem: AC-1
scation: Ineel, Idaho
repared by: CH2M HILL

Block Load 3.05
March 18, 2002
Page: 1

TABLE 1. SIZING DATA (CObLING)
NS

-\

Total Coil Load 10,560 BTUMr Load Occurs July 20:00
Sensible Coil Load 10,560 BTUMr Qutdoor Db/Wb 83.0/56.7 £
Total Zoune Scnsible 10,076 BTU/Mhr Coil Conditions:
Supply Temperature 550 F Entering Db/Wb 8L.263.1 F
Supply Alr (Actual) 435 CFM Leaving Db/Wb 55.0/54.1 F
Supply Air (Standard) 373 CFM Apparatus Dewpoint 536 F
Ventilation Air 9 CFM Bypass Facter 0.050
Direct Exhaust Alr ¢ CFM Resulting Zone RH 40.1 %
Reheat Required 0 BTUMr
Total Coll Load 0.88 Ton
Floor Area 336 sqft Sensible Coil Load 0.88 Ton
Overall U-Value 0.083 BTUMr/sqfUF SQFT/Ton 381.84
Veat Air 0.00 CFM/sqft Cooling 31.43 BTUMr/sqft
Yemt Air 2500 CFM/Person Cooline 129 CFM/saft
TABLE 2 SIZING DATA (HEATING) 1
Heating Coil Load 10,943 BTUMr Heating 32.57 BTUMrlsqft
Ventilation Lond 0 BTUMr Heating 129 CFM/sqt
Tutal Zone Load 10,943 BTUrc Floor Area 336 sqft
Veutilation Alrflow 0 CFM QOverall U.Value 0.083
Supply Alrflow 435 CEM Vent Alr 0.00 CFMi/sqft
Vent Air 25.00 CFM/Porson
TABLE 3. INPUT DATA (WEATHER) i
Location ineel, Idaho
Data Source User Defingd Summer Dry-Bulb 90 ¥
Latitude 42.5 Degree Colucident Wet-Bulls 62.0 F
Elevation 4,150.0 ft Daily Range MOF
Atmomberic Clearness # 188 Winter Drv-Buflh 30 F
TABLE 4, INPUT (HVAC SYSTEM) ]
Systems Name AC-1 THRERMOSTAT SETPOINTS
Systems Type Clg and Warm Alr Ht Cooling (Occ.) 800 F
Systom Start 6:00 Cooling (Unoec.) 8MOF
Duration 24 hrs Heating 650 F
SIZING SPECIFICATIONS RETURN AIR PLENUM No
Supply 550 F FAN
Veutiiation 25.00 CFM/person Configuration Blow-Thiru
Estaast 0.60 CFM Static Pressure 1.50 in. we.
FACTORS ’
Coll Bypass 0.050
Safety (Sens) 0 %-
Safety (Latent) ¢ %
Heating Safety 0 %
TABLE 5. TOP TEN COOLING COIL LOADS j
Time Sensible Ton Total Ton Time Sensible Ton Total Ton

D July 20:00 0.88 088 6) August 21:00 6.87 2.87

L) July 21:00 0.88 0.88 7y July 22:00 0.87 0.87

3} August 20:00 0.88 0.88 8) Awugust 18:00 0.87 0.87

4) July 19:00 0.88 088 9 July 18:00 0.87 0.87

5) August 19:00 0.87 0.87 10) August 22:00 0.86 0.86




_ SYSTEM SIZING SUMMARY
tem: AC-1 Block Load 3.05

:ations Ineel, Idaho 1 March 18, 2002
pared by: CH2M HILL : Page: 2
ABLE 6. ZONE SIZING DATA ) '
.Max. Cooling Design Airflow Max. Heating Design Flow
Sensible Rate Load Rate
Zone Name (BTU/hr) (CFM)  Design Time (BTU/hr) (CFM)
Landfill crest 10,076 435 July 20:00 10,943 -
Total: 435 Total: .00
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SYSTEM SIZING SUMMARY

tem: AC-2 Block Load 3.05
stion: Ineel, Idaho March 18, 2002
pared by: CHZM HILL Page: 1
\BLE 1. SIZING DATA (COOLING) — ]
ual Col Load 10,560 BTUMr Load Occurs July 20:00
waible Coil Load 10,560 BTUMr Outdoor Db/'Wb 83.0/56.7 F
#al Zoue Sensible 10,076 BTUMr Coil Conditions:
pply Temperature 550 F Entering Db/Wb 81.2/63.1 F
pply Alr (Actual) 435 CFM Leaving Db/Wb 550/54.1 F
pply Alr (Standard) 373 CFM Apparatus Dewpoint 536 F
wtilation Air 0 CFM Bypass Factor 0.050
vect Exhaust Alr 0 CFM Resulting Zone RH 401 %
theat Required 0 BTUMr
Total Coil Load 9.88 Ton

sor Area 336 sqft Sensible Coll Load 0.88 Ton
recall U-Value 0.083 BTUMu/sqfu/F SQFT/Ton 381.84
mt Air 0.00 CFM/sqft Cooling 3143 BTUr/sqft
mt Alr 2500 CFM/Person Coaoline 1
ABLE 2. SIZING DATA 5HEATING[ — : .
sting Coll Load 10,943 BTUMr Heating 32.57 BTUMc/sqft
mtitation Load © BTUMr Heating 1.29 CFM/sqft
ital Zone Load 10,943 BTUMAr Floor Area 336 sqft
mitilation Airflow 0 CFM Overall U-Value 0,083
pply Alrflow 435 CFM Vent Air 0.00 CFM/sqft

Vent Air 25.00 CFM/Person
\BLE 3. INPUT DATA (WEATHER) [
wation Ineel, Idaho
a Source User Defined Summer Dry-Bulb 96 F
witude 42.5 Degree Coincident Wet-Bulb 620 F
svation ) 4,150.0 ft Daily Range MOF
mosoheric Clearness # 105 Winfer Drv-Bulb 30 F
\BLE 4. INPUT (HVAC SYSTEM) ]
stem Name AC-2 THERMOSTAT SETPOINTS
stem Type Clig and Warm Air H¢ Cooling (Occ.) 800 ¥
stem Start ' 6:00 Cooling (Unece.) 800 F
wation 24 s Heating 650 F
ZING SPECIFICATIONS RETURN AIR PLENUM No
wpply 550 F FAN
wtilation 2500 CFM/person Configuration Blow-Thru
thaust 0.00 CFM Static Pressure 1.50 in. wg.
ACTORS
 Bypass 0.050
fety (Sens) 0%
fety (Lateat) %
sating Safety 0%
ABLE 5. TOP TEN COOLING COIL LOADS |

Time Sensible Ton Total Ton Time Sensible Ton Total Ton

1) July 20:00 0.88 0.8 6) August 21:00 0.87 0.57
b July 21:00 0.88 0.88 7 July 22:00 0.87 0.87
%  August 20:00 0.88 0.88 8) Awgust 18:00 0.87 0.87
0 July 19:00 0.88 0.88 9) July 18:00 0.87 0.87
$)  August 19:00 0.87 0.87 10) August 22:00 0.86 0.86
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SYSTEM SIZING SUMMARY

tem: AC-2 Block Load 3.05
:ation: Ineel, Idaho March 18, 2002
pared by: CH2M HILL Page: 2
ABLE 6. ZONE SIZING DATA — L |
Max. Cooling Design Airflow Max. Heating Design Flow
. Sensible Rate Load Rate
Zone Name (BTU/hr) (CFM) Design Time (BTU/Mr) (CFM)
Evap Pond 10,076 435 July 20:00 10,943 -
Total: 435 Total: 00
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SEP-20-01 THU 10:12 AM  ULTIMATE FU
7 9/20£2001 10:36 Bard H}:gwgcwrmg soumxf AX NO. 3037708533 P. 08/15

—n
‘é’/ THE “COM-Tec” CABINET AIR CONDITIONER

The Bard COM-Tec Cahinet Air Conditioner is the Idesl product for virtually all types of cabinet applica-
tions. Typica applications would include talecommunication shelters, equipment bulldings, Instrumenta-
fion enclasures, sacurty structures, numerous industrial applications, and merty cther applications requir-
ing a commercial grade setf-contained alr concifoner, The many standard features combined with the
optional features avaliable make this procuct the ileal choica for the rugged requirermnenta that commer-
clal applications demand.

[ standard Features /f(’ ~/ ',_2/
+ Elctncal caung 230/208-80-1, 280:208-60-3

s Energy efficiant 8Croll comprassor
+ Buikin citcult braaker, socasabla thtaugh froat acoass pana!
+ Bepaadtconsmopians
- erfanrmoRTWRITT TNy Eover-thivmasiat (a1 B0CF "
Jorquiata-operation - ) F':a:‘;;r
« Ovarsized condenser for oparatinn io 125°F outdoo? omperature © :
« Slops iopio shad raln
» Beigo pre-painted stesl standare

@ae-modelaumber noETEIRITE O Pay(E 3}
s integrated ondanser griles for superior coil prolacton '
« Allingialialitn and service access from fronl {fan) sido i
+ Low ambiant conteol [LAC)
~Fan eychrgrdownritrd* s siandard
+ Refrigerant based - dowa o -20°F (factory islelied option)
« High and low presgure swichos
» Advanced compressor contm! moduie ncludes:
« Time dolay calay, adjusiable from 30-300 seconds delay on break
{ceiay on make aqual 0 10% of dalay on beaak.}
+ High pressure wwitch lockout-gofi snd manual
« Low pressure swilch lockoul-50f and manual
[with 120 secands byposs On stari-Up)
« Alartn oudput signat
s Alamn relay (dry contaats)
« High and low pressure service ports, accossivle from outside cabinat
» Eany acceas Lo sleclical components
« Easy access to coMpressar and condenger fan assembly
« Unit mounts to wall using internal mourting heles
+ Botiom suppod bracket included (nof required for Instaliaton)
« Warranly - 1 yoar on parts and § ycars on compreseor

Optional Accessorias (Field instalied)

» S5GC-2 supply grille 14 x 8, brushod siuminum
+ REGC-2 feturn ait fiter grite 14 x 12, brushod aluminum
« 7003-048 aluminum mesh 14 x 12 fior, (not included with RFGC-2)

Nale: The fulowing accassory tems mus! be color Goordinaled with {he basic unit
X 1 feige {sandand) colos, Ses colo¢ oplon tode balow,
+ EIFMC-2X economizar 300 CFM - useq only with fan cyclag LAC ¢ .

+ MBC-2X side mounting breckets Lol L

Calor Options

A - Belge {Standard)
1-Whia

4 - Buckaye Gray
§ - lesert Brown

P [P,



SEP-20-01 THU 10:12 AM  ULTIMATE FUNDING

Bara Manuraueus g »MW.JFAX NO. 3937708533

¥ 972072001 10:36 P, Qi/15
} AC-1 2
[Specifications |
Mook . CT245-A0 K\ OTI1A02 | . CYidi-AMd - onat-agz -] ATty
Coolng Gapadiy Bvh 24,600 N\ 3460 #4400 24,600 94,800
SEERQ 100 \10.0 109 40.0 10 7
Heuding Capatly Buh 200208 & Nane 6,800,100 13,860/10,230 Nore 10,2407 80
Gisctical Ratng « 80 Kz 2302081 20N 23072081 230/208-3 02083
Coeratng Vaiiage Rarge 197 - 259 197 263 \ 197 - 223 197.258  }7 wrad
e - I e : _
Vols 230200 230208 2304208 2300R 290203
Raind Load Arrps 230/208 108128 108125 O\ 105425 A58 74586
Biranch) Circuil Sulctlon Current 1 13 T\ 11 P []
Latited Rofor Argis 2161 5161 R 66/56 55555
Fan hotor & Gondenase T s e Nl
Fan Motor - NRARPM 1 - 1,300 18 - 1,100 148 - 1,7 14 - 1,100 8-1,100
Fun Mctor « Amps 08 0.4 O8O\ 08 03
Fan » DGR 16- 1400 16-1400 ' | 16-1400 16 - 1ACD 16 ¢ 1,400
Blowse Mot & Evepiomtor “ MR - L L
Blower Ator » HER'M 14 - 1,100 181,100,/ V4 - 1,100 N3/ « 1,500 1. 1,00
Blower Molur - Ao 18 197 19 N 8 19
OFM Caolng & ESF @ 766 - 40 0 -.10 760 + 10 76030 760 - 10
~ et M N e
Hantor RV~~~ None ’ n5 _an = ~—""Non s
Volis e . 240,208 -~{ "~ 2401208 . 2400208
Hosler Armps — 1 = =T 2 187144 - K265
Mécticu! Relngs T e : S N
No. Fieid Powar Circuits 1 I e 1 1\
Mk Gy Arpacly @ .~ 19 19 YIS 14 (AN
Max Fuse o Circolt Braaket™> 3 30 30 . 2D N
Field Wire Bawd™ #12 2 #0 #14 — AN
Shipping Walght - Lbe. 60 260 250 250 5
_e="§ Tormd ard rated n dtcoviance WiNAR) Standard 210:240-88. Hm—
% Does nol ichaia haat fram indoor micror.
1 Deduct 30 GFM for 204V operstion.
% ‘Thass “Minimum Clrouil Ampedly” velues arw 10 be used lor sizing te lvld power curduciors,
a Maximum size of the fihs deley fuse oc HAZR type skuritbreaker for grotection of frekd wiring condctors,
o Pased on 75'C copper wire, All wirng must corlonm to he Nutions! Electrical Gade snd al bealcodos.
INPORTANT: Whis thic alectrivs! dwa i procenied as a guide, it it impartartte vleeically cennect properly sized fuces
and corduclor witesin accordance wrh @ Natlonal Elacirical Cods and ol exisung local codes.
|cT241 Blower Alr Flow @ 230 Vo |  |Minimum Clearances Required to
No satum flker orifle or fker - Combustible Materials (Inches)
. [ Wad.fpead | WaSieed T'Hh Spead | Hih Spaed Wodtln  Supply A¥ Duct Cobinet
(1. Bry - Wit . Ory., Wet ) > 5
(] 1642 »E0 1870 1,038
0.1 928 892 902 860
04 886 827 824 ¢ 2
= ;:; :;: = - Clearances Required for Sarvice Access
8 v o e = and Adequate Condenser Alr Flow
06 837 506 598 580 (Inches)
=3 With ehurn fiber grile and 1" washabis fifer  Models Lei Bide”  Right§ide - Front.
“F iod. Spnd | Med Spsad | ‘High Bpaed | High Speed C1241 3 3 96
ESP - Ory Wat om, - Wm
] 847 a16 880 - 848
01 160 728 792 760
04 Y] 962 73 W] 0% .
03 436 &07 835 [35]
04 357 525 585 093
i 7 e 504 i
0.8 i 40 408 376

Noe: Redung airfiow by 30 CFM kr 200V eperafion.




SEP-20-01 THU 10:12 A ULTIMATE FUNDING

FAX NO. 3037708533

¥y 972072001 10:36 Bard MAnt dC U sug Cumpray P, 08/15
Application Data - Applies to All Models |
. ' ' i A Tertparaturs Etering Ovtdoor Call 'F, -
g e 8 w o | w | w o || owe b | e o | oo
e Tolsl Cooling 22500 | 22400 § 21,800 | 21200 ] 20500 | 19800 | 19000 | 18200 17300 8 18300 §/ 15,300
Senwols Coolng | 21700 § 21,100 | 2035c0 | 19500 | 19,300 | 13700 | 18100 | 12500 | 17.0000] 4 14,100
00T Towl Coolng 2875 | 27900 | 27000 ) 26000 | 24500 | 23800 | 2800 § 21,700 | 20500 | 19,200 { 1T.90
Sensible Cooling | 18200 | 17.500 17.zoc 16700 | 16200 | 18800 | 5100 | 14860 | 14200 | 13700 | 13200
WAC 23000 | 92,50 29200 | 27700 | 26,100 | 20600 | 23100 | 21,600 | 20000 | 18,600
sar2 smmu 18800 | 17500 17.200 16:500 | 15000 | 15200 | 14200 | 13200 | 13000 | 12200 | 11400

3 Relum oir temporatues “F,

Application Data - Applies Only to Refrigerant Based Low Amblent Control Varslons

Nl‘l'lmpmnt Entering Oulrlaor Gall *F
Woilub-F ol g | ot w | | | e e q?' v
Toldl Gook 060 o0 | 24, 24200 | 24 23000 | 23,600 | 20400 | 23200 | 23,000
Seraibin Co :‘.aoo e a.'g Wi | 200 | Sxe | B2 | oo | e | 3o
ol Gool w070 | =, 2000 | 80100 | 28900 | 20700 | 20,800 | 29300 | 20,100 | 24,000
0B goreibie Coclog awo i&% 19600 | 10400 | 10200 | o100 | 99000 | tagoo | Ye700 | 18500
Yokd Cool 2000 | 36400 | OBA00 | 35200 | 35000 | 04200 | 94600 | 34400 | 34,200 [ 34,000
8572 goneible c'o‘mm 20500 | 2030 [ 20100 | w900 | 19,700 wiggo -10900 | 10000 | 8900 | 18700
3 Rolum sir fomparature °F.
Model Number Nomenclature
€T 24 41 -+ A Qﬁ X X X X X
mmu———] m%;_ Mok C!ﬂ_QM
2 =2 KW 1 Ph. X - Standard
1 - Phenolic Caawd Evaporg.
04-4 KW 1 Ph. ™
Sanacity = 2 Top 03-3 KW 3 Ph, 2~ Phanalio Caated Con-
donser
Reyiien L_ Vol L.. 3 - Phwaolic Coated Evapora-
A-330208 . 0 - 1 ,
Low Arcbiaat Conlra B-23(¥208+60-3 X - Beige (Suarfilitfondenser
o 1 :VI urkaya Gray
- £ ) 100" F
Sundard fan cycling p .

R = Refrigerant basad ta 20°F

,4(',/"_2’ - C 7_02/*//; /0 2



SEP-20-01 THU 10:13 AM  ULTIMATE FUNDING FAX NO. 3037708533 | P. 09/15

f 972072001 10:36 ‘Bard Manuiacwuriuyg wwpeuy -
Cabinet Dimensions
FRONT VIEW RIGHT SIDE VIEW
. SUILT [N RAIN
— 19.000—-1 WD 3* FIIOH 22.000
-r..“ A ‘—-———-——.—1 3 m

.,
’ 3

T

=
g

L

8

8 938

L
)
g

!

1750 1 '
.43
BACK VIEW R
- 15.439
—pen 430  DPENINGS [N VL SOLD B DERSIZED BY 250°

L0¥ V0.1 \ T0 ALLDY FOR EASE OF ONIT INSERTION

ooy AIR |
ENRME |, 'l'ﬁ\ Sy I

S0
rosa A
a7

HIGH VOLTAGE R
ELECTRICAL A
ENTRANCE .

4.375 KARNTING
HOLES (6 ms:_ﬁl\\ i
TOBIM '
=ﬂ= — Y
MIS-
WO | g Lo MS-leH

B BARD MANUFAGTURING CO Due to aur contipuous produst Uinprovement
BRYAN, OHIO 43506 pafiey, sl speetications subjectto change Form Ne.
without rotice. 83327
Since 1914 . . . Moving Andad, Se'ore purchocicg 16  twad Urportont May, 1009
Just as planned ;nwgygn :E‘ Wch':,#mam paiable Sepersdus EVI2TA20
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lodel LMWL
Serias 20 awd B0
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General

TRANE’ Data

Table 4-1 — Electric Wall-Mounted Unit Heators — Serlax 20

ModelNo.  OrdorNo, _ Elumont Eoment ShigWL  ShpWn Degraaf  DegreeC
Wans UrivA +MotorVohage Phaso L Ko, a1y Air Rise Al Rise
E] 1
2000 Watty 0T 402 290 1 f 188 6,826 o 11
021C2AT A4 21 1
“BAAT 206 208 1
a00pWanis  GBI02AT A8 240 1 ] 188 10,239 4 3
031C2AT 410 mn 1
. OAZAT Mz — 208 7
R 04182Y i 240 1
vy 4000Wans  OMC2AT A8 m 1 a1 186 13,652 67 22
"3 0A3A2AT M8 28 3
: 01332AY 420 240 3
* '__ — ‘-'
£000Watis m “.f ) 188 17,068 23 a
rm'.zoi *
208 3 »
R AAN 240 3 .
Nale: ONLY thesmostal andlor contactur inay be buili-in on Swries 20 watl hemors.
Table 4-2 — Flectric Woll-Mountad it Heaters —- Series 50 -
Mot No. No. \—ﬁamom Eloment ShipwWwt. ship WA, DegrecF o
wals UHWA = ~ Motor Voltuge Phasa ihs Ko B Air Alr Rise
“OAERT 431 ] . - e
72000Wats  0ZIRBAT 433 1 B4 28 _’,u?e/‘ 27 5
029CAT 438 mn 1 -
GBASAT 7 208 i ,{»T
$000Watts  OXIRSAT A39 W 1 &5 /* 49 10,238 41 23
o _OB¥CSAT 441 m . "
T QaIABAY 443 08 1 -t .
04185AT 448 20 | B
A000Watts  041C5AT 447 Frid 1 249 13,652 57 k]
O£3A5AT 419 208 ~3
— 043BBAT ) MW 3
GUARAY 3 %T 1
0518847 455 o~ 1
G00OWuls  (S1C6AT A5y / z 1 &6 248 17088 13 a1
053A5AT ,::? 28 3
05385AT i 240 3
Nmmﬂmmmruwr'gtfuhﬁusuemqmmi\oSoﬁumw-lhnmmwhco«ddeWmEqwlluwnw.
L
. g
/ /
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Control_Systems

Type ol Canrol ) Heater Typs
Builtdn thematat control 1 1
Wall mountad manno::‘ll,.h alor voitego, ke duty, For sing 3 5P or P (DF d vsed a6 & disconnect) 2 0% 50 (1
olsufﬁcicmca%v.. 1 Hrea:phase HEACLQLUES-YTIIZ IR TLYE 2 A DU

Wallmawited, heator voltago, pilot du , ONQ 6 Mafe heaters. Hedtar his Dul ~m k- zo?ggﬁ
Wali motinted, 120V, pligt Zﬂl _of:mnn hosturs. Heator has bulitin comactor whh 120V Col-

Wall mounted, 24V, piiat duty, ane ot mare Deaters, Heator bas Bulfi-in euntasmwiﬂ\a’ 2V eall, 2 _mﬁis&
Bl mauni, 6 i el e L oo

Wall mountad, pilat uw.mm as n With and haaer vo transforner. 5 T R Only

{31 ¥ built-in
Feanx oy

eimdluukuuwhlwihinmmfomundwnd.mm«wdblm
16 with 24V sacondary (A1} available an pil madels.

Tiansfommor with 120V seeonuary (A2) avalable on foliawing moduls only:

Al threc-phase madals
271V onu-phass vp to 4000 walts

208 sl 210V ono phase un 10 2000 wahs

- Mmm JUEDIRTPEL ) e
Y. >“For icééssory built-in controls: / For sermirecossed-and surface
Built-In thermastat breaks a mounting:
ngrounded conductlors ipOFF 20 Series
Dot )
¢ Cirtulg breaker {Series §0 only) 2EX M Edenlon skeevelor,
arranged to be disconfiected 20EX 16 Extension sleeve for
hefare remgaval of frpnt whh line extending front additional
\ side terminats covgred for safe 2* (50.8 mm) from finished
maintenance. ltioc;\iafl cont(;gh wall :
circuit swilch installed if required. - .
\ R Builtin contejct:,; rh Iqtg coil same ?5%8;5 I:,::f asses 2 e
as heater vojtaga, el i QN
‘ R1 Built-in conjactor 24V holding coll, BEXS- 5::::::';?,3 SIfr:z‘t,eadfggﬁonal
R2 Built-incohitactor 120V hbiding coil. 4" (26,4 mm) from finished Heater recesses 3 4"
A1Builtin nvn'ol trangform {Series wall {32.6 'I':‘em’;ad i
§0 only) 24V seconcary. \ - ust be used on all heater
§ A2 Builidn ;:ontrol trangfarmer, eriles gée';r:‘;;esses 3% installations.
50 anly} 120V secondary available o ! e
on il three-phasg heaters, up to 20 Bax m:tﬁg: ou::d on all heater T
/4000 watts on 208 and 240V, one- L

# pheso and up to 4000 wattson
¢ 27N, 1-phase.

o emam =V e

P

AR At ) ey mpumasate

‘e

.-
.ot -
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TRANE' Dimensional Wiockal LBEEARLG
é o Data Gevdcs 20 aned G0

1 8706 —] €~ 3 /15 -
w7 » [SLL0 S

Tl
L

} 2 /
X »” mr-‘ < r wne
2y ten ’ . wat vox FoR 20 semrs 99
R FRONT VW {0 A necessep {3 seW-RECESSTD [ suRFACED wmnten FRONT VEW
o oL WY 4ot v SC W
g LI o
20, ] (__..__v"ms
/50 DIMENSIONS “'—E_____m
A K [] 3 - 3
o ¥ D il 7. 1
OO EXNPAL S - X0 ALK R I D w11/ i

<4a mau-ummwmncmmmwmum TRy RO
ST rar ALL SUNACT UMM

ﬂﬁ T (508) frow
B IR N T e v 0 e
(g ONLY T $MOSTAT ANG/CR COMMACTOR WSY BT BULT-N W SERES 30 WOATVS
(}J ¥ CHOWT DACANDY AND/OR TRANSIONUDS A, RIDURED SEMCS 30 QW 3RST BE ORDERED,

WAL BUx 10N 5O KRS

Typical Heater Element, Motor, “Zero Voltage Reset” Thermal Cutout ‘ TROKY wiw

r/\ = 3 y
SINGLE PHASE <

Control Systern Wiring Diagrams

l !

- U {58 B S S T W S A e
b

Dimenslonsin { ) are shown in millimeters.
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Contractor shall supply and instal!
heavy-duly, wall-mounted forced-pir
electric unit hoaters of the wattage,
voltago and phase es indicated on the
plans. The heater Is designed to provido
an even distribution of heated alr to the
space by drawing return eir inthe
pariphety of the heater across the
element, which shall then be discharged
from the center section pf the heator by
means of an elactric motor and axial
flow fan blade.

Heaters are recessed to extond no
moro than 1 1&" (38.1 mm) from the
finlshed wall, surface mountod to
extend no more than 5 %" {146.1 mm}
from the finished wall or semi-recessed
1o axtend no moare than 2 1" (63.5 mmij
_from the finfshed wall.

Enclosure

Heater front can withstand, with less
than %he” {1.6 mm) permanent
distortion, 10.8 ft. 1bs (324 poundals)
impact and 400 ths. {181.4 kg) static
force applied to an B sq.in. (5160 sq
mm) area at center grille location.

The combination retun and supply grille
assermnbly are constructed of <" (1.8
mm) x %" {9.6 mm) rounded edge
horizontal steel. Louvers are spaced for
maximum opening of 4" (B4mm).
Louvers nre welded at every
intersection to three evenly spaced 'is”
{1.6 mm) diomeler vertical members
and completely framed In 8 heavy-
pauge natural anodized aluminum
extrusion, Front assembly are bo
attoched to the chassis by hidden
1amper-msistant {Allea-head} machine
scrows, All other parts arp 16-pauge
{1.6 mm thickness} stael zinc costed
both sides painted in a high gloss bronze
colored baked enamed finish.

Motor

Mators are permanently lubricated unit
bearing, totally enclosed, shaded pole
type with impedanca protection. Motors
will operate at nc mare than 1400 rpm
{23.3 rps) and are the samo voltage as
the heater. A protective shield shali
surraund the motor 8o separate ceturn
air froen heated air

Mechanical
Specifications

FAX NO. 3037708533

Mool Ly
Hridas 20 and B

P, 14/15

Performance

Heaters have a rating of 245 ¢fm
{115.6 /s) at 660 fpm (3352.8 mnvs)
with a maximum temperature rise of
73F {406 C).

Elaments

Efament sssemblies consist of two or
three corrosion-registant steef sheathed
type elements mechanically bonded to
common corrosion-resistant steef fins.
Each sheathed element consist of
halically colled nickei chromium alloy-
resistant wira completely embedded in
and surrounded by magnesiurm oxide,
onclosed andwedged into comrosion-
resistant steol sheaths, Elements have
2" (60.8 mm} cold conductor pins
extending inta the sheath and have a
density of no mare than 60 watts per
fnch (36.4 mm).

Thermal Overload

Heaters are equipped with a “zero
voitage reset” theemal overfoad which
disconneécts elements and motor in the
event normal operating temperatures
are exceeded. For safaty, If opened due
to abnormal temperatures, thermal
overload will remainapen until
manually resal by tuming heater off for
five mintitos. Automatic reset thermal
overloads which afiow the element to
continue to cycle under abnormal
conditions will not be accepted.

Waranty
Haaters are warrdnted for 6 years.

Approval
Heaters are Underwriters’ Laboratories

" listod. Heaters are conform to

Underwriters’ Laboratories, ko
Standard 1025, Poragraphs 31.20,
31.21, 31.22 and 31.23, Heaters not
conforming to these paragraphs will not
be acceptable,

Optional Control Systems

Heaters are operated from woll-
mounted, line voltage, heavy-duty
{tampar-resistant} thermostats.

Heaters with built-in, pre-wired
contactors arc operated from wall-
maunted, line voltage, pilotduty
{tamper-resistant) thermostats.

E-15

Heoters with built-In, pre-wired
contactors (and cantrol transformers)
will be operated from wall-mounted,
pllot duty (24 V) or (120 V) wall-
mounted tampor-resistant thermostats.

Haaters are controfled by integrally
mounted thermostats. Thermostats are
heavy-duty, hydravllc type with a range
of 40 F (4.4 C)10 80 F (26,7 C) and with
remate sansing bulb placad in the return
air. Thermostaty shall be electrically
rated at least 125 percent of heater
rating. Thermostars also actas a
disconnect by bregking all ungrounded
conductorg inthe QFF position,
{Thermostat conurol knob is covered by
2 16-gauge (1.5 mm thickness) tamper-
resistant access plate to prevent
adjustment by unauthorized personnel.)

Contactors

Where required, heaters are equipped
with heavy-duty, definite purpose
cantactors with flame path separators
and dust covers, Contactors will cycle all
ungrounded conductors. Contactars
have holding coils {of the same voltage
as the heatar), or 120 volts or 24 volts.

Contoctors are be rated at loast
125 percent of heater rating and are UL
appraved for 250,000 cycles.

Control Transformers

Heater are equipped with a Class 2
control transformer, sealed rating of

20 VA, 10 supply control cireuits of 24
volts or 120 volts. {120 voit eecondaries
not avaflable In single phase heaters
over 3 kW)

Ciruit Breakers

Heaters equipped with bulit-in clreuit
breakers in arder to allow the heaters to
be supplied from feeder taps. A
separatg switch providing a positive off
for control circults areg Included wherg
required. Circuit breskors and control
switchas are arranged so that altline -
side conductors will be separately
enclosed when heater front is removed
for servicing 50 that no current-carrying
parts aro accessible without the use of
additional tools.
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MEMORANDUM CH2MHILL

INEEL CERCLA DISPOSAL FACILITY (ICDF)

Structural Calculations

To: Dean Bose/SEA

COPIES: Mike Rimbold/SEA
Jay Dehner/SPK

FROM: Shukre Despradel/SEA
Linda Korbus/SEA
Shinji Goto/SEA

DATE: September 24, 2001

This set of calculations consider the Structural Analysis and Design of the Concrete
Foundation and Walls for the Crest Pad Buildings and the Truck Loading Pad.

Loads considered were as follows:
1-For the Truck Load Pad:
Self Weight of the Structure
Traffic Load (HS515-44 based on AASHTO Std. Code)
2-For the Crest Pad Building Foundation
| Super imposed Dead Load (SDL) due to Mechanical & Electrical Equipment
Live Load

Reaction from the prefabricated metal building due to Self Weight,
Seismic Load, Snow Load and Wind Load

Loads were estimated based on DOE-STD-1020 Code. Structures were defined as PC=1
(natural phenomena performance category) conform to DOE-STD-1021.

The truck pad was analyzed using a 3D Finite element model were the truck was modeled
as a series of concentrated loads. There were considered 3 loading positions to establish the
internal forces envelope.

The Crest Pad Building Foundation was analyzed assuming shallow isolated foundations.
Soil bearing capacity and uplift was observed. Concrete design was made using ACI 318-99. .

SEASTRUCTURAL MEMO.DOC F-4



STRUCTURAL CALCULATIONS

TABLE OF CONTENTS

_ Truck Loading Area
1- Soil Properties
2- Load Table
3- Geometry
4- Basic Calculations and Combinations
5- Slab Capacity: Bending & Shear
6- Curb Capacity: Shear
7- Inverted Curb Capacity: Bending & Shear
8- Finite Element Analysis:

Geometry

~ Load Positioﬂs
Analysis of Results

Crest Pad Building: Concrete Walls & Foundaﬁon

1- Geometry
2- Roof Framing Plan

'3- Weights
4- EQ Load; Analysis
5- Wind Load; Analysis
6- Snow Load and Roof Live Load
7- Summary of Loads
8- Footing Uplift Check
9- Ftg Capacity
10- Sump Design
11- Slab on Grade Additional Loads
12- Slab on Grade Capacity |

SEASTRUCTURAL MEMO.0OC "F-5



STRUCTURAL CALCULATIONS

13- South Wall; Analysis & Design
14- Finite Element Model:
-Geometry
-Boundary Conditions
- -Results
15- Soil Properties

SEASTRUCTURAL MEMO.DOC F-6
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9/21/01 15:52:52

fun

SAP2000

SAP2000 v7.40 - File:ConcPad - 3-D View - Kip-it Units
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9/21/01 15:34:02

Yur

SAP2000

i

Toreie Skp L.

SAP2000 v7.40 - File:ConcPad - Joint Loads (TL1) - Kip-t Units
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Yuin

SAP2000

SAP2000 v7.40 - File:ConcPad - Joint Loads (TL2) - Kip-ft Units
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9/21/01 15:34:23

SAP2000

|

SAP2000 v7.40 - File:ConcPad - Joint Loads (TL3) - Kip-ft Units
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4ofuq

SAP2000

9/21/01 15:59:53

|

SAP2000 v7.40 - File:ConcPad - Moment 3-3 Diagram  (U1) - Kip-ft Units
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_9/21/01 16:00:10

W/

I‘ _

SAP2000

i

QORI

X

W

MRV

\

WX

I

SAP2000 v7.40 - File:ConcPad - Moment 3-3 Diagram  {U2) - Kip-ft Units
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12/

SAP2000

I

9/21/01 16:00:20

)

'SAP2000 v7.40 - File:ConcPad - Moment 3-3 Diagram _ (U3) - Kip-ft Units
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SAP2000 3/un 9/21/01 16:00:54

Th=% Perimeter 10 Conseder
stresses -

Mg

SAP2000 v7.40 - File:ConcPad - Resultant M22 Diagram  (U1) - Kip-ft Units
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SAP2000 /4 9/21/01 16:09:57

SAP2000 v7.40 - File:ConcPad - Resultant M22 Diagram {U1) - Kip-ft Units




sAP2000 4§/ un 9/21/01 16:01:03 _

Mmy\: 50 k&/g‘; . < Moas .

o

SAP2000 v7.40 - File:ConcPad - Resultant M22 Diagram  (U2) - Kip-ft Units
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SAP2000 16 9/21/01 16:01:12

MM‘QJOWIR : <M§(a8 :

-3.00 -1.50

SAP2000 v7.40 - File:ConcPad - Resultant M22 Diagram (U3} - Kip-ft Units
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SAP2000 /ya 9/21/01 16:19:49

o= tuvprfe, (g, o)

075 000 075 150 225 300 375 450 525

SAP2000 v7.40 - File:ConcPad - Resultant M11 Diagram {U1) - Kip-ft Units
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SAP2000 1G/ua 9/21/01 16:20:00

-3.30 -2.20 -1.10

SAP2000 v7.40 - File:ConcPad - Resultant M11 Diagram (U2) - Kip-ft Units
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SAP2000 19/ ‘-ﬁ 9/21/01 16:20:12

-3.30 -2.20 -1.10 0.00

SAP2000 v7.40 - File:ConcPad - Resultant M11 Diagram (U3) - Kip-ft Units

F-26



Lol

— CREST PAD BAMWDINGS —

E-27



CH2MHILL susseCT _ 1cOF BY SD

sieeTno. 2! of ¥4 oate gf‘g A 10 1

|PROJECT NO. V0. UM

o Crey B Builbina s

o hunp R g m»wm

fﬂyonmr NUTEK'T'_'_”;" IR
e P |
- ® FRosT peptit wrwwma? :
i Adieigs b puaceD’ mmww & MNDF-H v/rwt
WﬁN& wmbﬁ&umwm 8 oqecho,

: 1 o Fm WML" 5“’)”‘1 Cwﬂ)

44444

i i crie i Uiy Belwino éwr/zmi



CH2MHILL sussecT IcDF BY

S0

M‘/ ) sHEeTNO.BL  of M4

prosecTno,  WB02A 1y

.....

pate I2p R jO1

PR

1

B |

1 K QRS EUEY S (R o
yin

*awgmwwﬂ.% ,17«7_ ‘mf’f
/5‘ ‘wmtnﬁ?si T

T ?——m:m S’JhsAn‘M,———f .

, CopWeszme iy _?»?oF :Nsuunon-— .

e TR
N ER AR ?,7 5403 = 2005 "
"‘ff:‘-:zr::;---u%;;&s‘-ﬁ;,éi‘i---”«-mw,—«

pr "'Ir%«“\.')fo ; ?P,suoo”

P 1
i - .
Tl e

:
.l.l

‘ -':;:_;4 e

t . ’ 1 r
R I8 o e e

-------

. i T . ] - -
PRN-EPUNE TG WS FOOTDIUS- S UpUpRSNUPUI U A UUUSIOMUIS SNVHUUTE-SI DU S AR S AP SUPI RO R I IR



CH2MHILL susJecT : | I<DF BY | <D
b, SHEETNO.Z) _of N4 - ome Qfﬂ IQ 1
_ — !‘ﬂ/z‘pftﬁol\{

PROJECT NO.

S s

I Pq- 2‘510* | @m 2015 + 3460 1280 = BoosT
: .f';wMV;:‘ I %4, 6005/\,_2@:*
w %r R
- }(./.\/".?fﬁf‘ o e

W= BFFaio =BO RLF -

| (,urus-—%”RF e \[#QIRTSA‘GMQ)
Pe; 'zr(zl Hd)zxz, s

3‘700 ’ 292(0 1\:

i H
.
N . . :
pra— -
: . B N
‘ ' :
‘ . e e -
R Lol - N
. T :
: ...... ) - o aa . i
3 K C ‘
- : . . :
4 N ) : ’ ;
1. ) ) S
: - — . L]
4« --------- : ! :
' i i 13 -
3 H R
: H s
+ b ; - ‘
1 : I
! . . z . 1
1 N : T
¢ ' : ;
; B . . 3 - 4
! - N 3 1 . ?
: . EIREIRIR ) . %
N . - Y ’ hy . !
t . . R Tt
. 1 * A D :
! el i t - :
: : t IR S :
.- - : : ’ ‘
. T i
: . « .- i
C§- : N )
1 i ‘ .
- * M y :
y R S < 1
: . : o (U —
: o M it
. -1 * . R
A W Tt Mt A S A e s e L ¢ .
: X : A .
: : ; « 1o :
s ' O i ST o
! k) 3.
: R
H o
-4 H
. . :
Co 30
i v . . B PERER
P | -t Sy i
PR T et A i

-
mmde e s i dmiad - P!
E . “ .oz ' [ L
R : K



- CH2MHILL susiecT TDF BY | gD
Taleyl steeTno. Y o MY oate @megl
_____ PROJECTNO. lb% W, WA\¢ :

2) B i vecm PRc. 21

M'Son, ME ‘SD :
%vm/ 7) ;:’ ‘2"30'30 ! i

| QTTMWU Syﬁ‘ﬁm Bunlomo. mew. Qs(sham
Olzwmzy RRACED mm R=5¢

- (\a‘)= 0-94’ L . :
I f,gg L‘sﬂm.r lmcw, o Surp«'h«\ ﬁbﬁ“%w(_ ‘dedfwuz)

TN (m | .
' Ct‘= ,,o.ozoj T- o,il %
k 40

"""" DOE—‘-‘»'YD—WZG’9‘4*“":
- mm.- BRI S
'F:r"PC :L cMum Sexrwuc GuePf“ Gwn hw;tom Cobes,

_._g_-._--......

Cpe 2o Lo
: ¢ Lo .
o 31,
ey - R
R - . . v
[ L o3 FRGIIUUING SN TN (U Y AR R L U ANORURN DEDUSIUINIDY St



CH2MHILL susjcT TOF BY Sp :
e sHEETNO.2S  of YA DATEML
S prosecTno. _|p 28 A NY

" A o
P‘,zf’_”F G5""/ TR S
SN mi.;:% eoma @e+21‘)z.<- = 29@*;3703":0@60 '

| ?% %'Pm 40,&,ﬁ 700 (ab samor)

Pm Qﬂj‘t!'td.éo y7e0 = [rﬁcr"’

3 \} = o,zo.t'sxp«; - 3073""
'Dmves FM W'

'
[ <
i
: -
: .
......... :
- N -
: '
: '
i N
P A A N
. - it : :
: i - P )
PRSps : : T g :
: i - N [ 1= -
: : } - JE R N .
s T N . . :
i . * i . = bl
i . R
! P R
! o v
! U] o
i} ¢ i : :
: . [ :
(] Lot i
' P '
N M R H
TP i 1
’ * pTleTm e s e
! . __4_‘ 1 1
t . :
PRSI S ' v :
. i - i : :
1 T $ P :
H T 1 14 : :
- . M H N
.- i i -
; - 1 H .
' e ———— - i, :
. e i - - -
i s P A ———— H ,
B HE L L i ] A
3. ) : poroTIIATITD - Sed=bo
' ¢ ! : : o
. : i N i
. : :
3 i M )
H H H E
I !
! St
: .




CH2MHILL  sussecT _TepP .
Inetl, SHEETNO.2b ot ¥  DATE 2‘2 Qi@
— — 1R W0 Uy

— PROJECTB_IQ. {
>WND-&0A‘D .;%"_'4' L - . »
Fer RM, wWE Bu:Lomq Cvoe: DoE-srb-ww—at# Pay. 3~5,

Cmm s,
S 4 o8 C@r%lw S
% V— TOHPH > G 42‘,.5,,5_;55‘.5

R poe-Syp- tow—‘?\-t
: Paa 34 :

J,.,M.«; (ﬂnmlm Ft\t.)

.........

gx?, hes i Har i -ﬂat' Bud G%*mu/ °Pe"‘
4xtm»z, "I?-wale.
'ﬁ Q-5 kolomm avvuwQ j Cz.—‘ «0(0

P“ {1 OB ® 4%&4 1§.Cq_ ﬁaq Cq' [‘%Fl

Pﬁimy m % éTgms - qﬂiar - ResCtiony ——

. No ?lsRnMJs/ Endmib O @am é WHDows Ql'm’\l 8BS
! ;'j-; i\mup- Y 3‘ %ISWC&I '

»
PR -
ks .
) PR
b s
. ;-
- P S
N [
M .
1
i
] N .
i
) . .
H Dol
* AT
t & -oe ot
e . N
: v —_—— » vt
* « PRI
. - a
- : , E]
; - Y LI
. PR
. ' S el
f
...... EDV . U | FS,
s 1 R
- s PP e
. . ] : .
nd . - - 3
; . ' L i :
: : ; . o :
- -~ 1 o H frm - ———i cGer -— - -
i i H o f
. . N ot Vo
. s P
F]
. - -
1

......

R Rl R S A ERE R L
SIS I PO U L JE U W (L SSIPCY: S T WU A SO [RUIUE U R S 1




3/20/02 9:29:25

SAP2000

27/%

SAP2000 v7.40 - File:Frame - X-Z Plane @ Y=0 - Ib-ft Units

F-34



SAP2000

3/20/02 9:29:35 _

Wik

|

S

iaQﬂF =G4 D3« !:—i-

SAP2000 v7.40 - File:Frame - Frame Span Loads (WL1) - Ib-ft Units

F-35



SAP2000

3/20/02 9:29:46

294

A

)= 1S40, 1o
Q&DS'_)
=QAF .

' 7
w=154.08 4 N\
<Jb _
l-?)flf

SAP2000 v7.40 - File:Frame - Frame Span Loads (WL2) - Ib-ft Units

F-36



SaP2000

3/20/02 9:43:06

Y -

e~
e

. WF*"C(‘( olg;‘%lg:GZﬂF

SAP2000 v7.40 - File:Frame - Frame Span Loads (WL3) - Ib-ft Units

F-37




sSAP2000 ' | 320/02 8:29:11 _

?:!/(n _

90@. 45

SAP2000 v7.40 - File:Frame - Restraint Reactions (WL1) - ib-ft Units

F-38



SAP2000

3/20/02 9:29:21

Zpna

1469, 58

,!

617.42 ¢

1

'SAP2000 v7.40 - File:Frame - Restraint Reactions (WL2) - ib-ft Units

F-39



SAP2000 _ ' - 20002 9:42:55

55/% ]

I

93@.58<®.W .

1009.42

'SAP2000 v7.40 - File:Frame - Restraint Reactions (WL3) - Ib-ft Units

F-40



<D

SHEET NO. H of M9 DATE

PROJECT NO.

BY

INepl

>

SUBJECT

CH2MHILL

)|

. X,

z . 1) 1 h ’
. H !
-. i v '
Z \ ' -
. ' . . .
v 4 ] '
. . »' ’ . . . e PR . ' -
. ¢ . t . '
. . y e . . P . - e e . [ . . oy N . o -
! i ] yo f '
- . p‘. . .o .- 3 3 . ' ' " "
& : : : ~ L
- D - . - v 1 kI L3
. 3 ! N, ' t ' . :....";..s...!r;.. - PR -
o——— - BT o, . Ve ‘. B - g N e A
; —— Q <+ : ' .. _ .. e
‘ | S— \ X R I i ' .
' . . -lq. P 1 ' ' [ o .
Ce , .. . - ¢ . e e e e e e e e e o @ wean w .o
R 'y _ e SN A
: - e . - . oo N . ' - . T - . , . -
a V ' ' N st B . [
u' Q) . - B . 1 : I . [
' 3 . s . i ' X . ! P
u . 0 . ) 3 . [ . '
v : 3 t ' v - .
v . \ o ] o .
. ! P PRTI - . ) et mm ek A ma e Ve w el A W el ey s e M 4 e e e V4w e
! . i | i . . } o .
- ?\/ (- . dome e a ame e e, . . P R e W m W as L s e mm m et e e w e e W e A
H ' i o H oo } i
. 7 . - N A S . . e e
' . [ i . [ oo ' ¢
. L ad . - I N ey g o \ . [
e o d ' ' ’ v 1 [ o ; i
. ' . 1 i . 1 | ' ! (]
~ - 1 , ! ‘ 1, J B I P P | -
LI . ' { ¢ L i . Y v .
: - . N .o RN - “ 1 1 E R ‘...:...w....l‘_.l....iY., PR
b B 1 [l 1 ' ' ! v [ [ fl
o e c e e L I T T T T T T G U O P R -
N ' : f [ | . ' - 1 A ' o
. -~ PRI ST R R e D R R R I R R R R Rl L TR P Ve
. § . f DR 1 ) . v ] i ] 1 '
' s . : . (o ' . o Vot | N
¢ . | o ll . ' - ER] I ool
' ' ' [ ' I | : I | [
! i . (S g N [ B N Y - . o
’ .o . [ ' o P ' . Pl
i t . | . . [ -l 1 o . i 4 ¢ . A )
.= ¢ . ) . P R [ ' ¢ o
' B . . . v, N - Lo v . P y ) f Lo
. N A [ ' 1 o Yo . 1
- . : S Sl A “ -
' ' . v ! . v c . o FRP P -
¢ . . P o LI ' i [ » v Lo
" L L A 4 P 8 e b L R B e L T —
Rt [ . - . ot . o ' P '
B R . - " e a E S R - [ Y D I T T P e . -
' . Lo ! N ¢ L i L ' T :
P L T RTUMEPIRE, ' 9 . e m e g e e e we e g e e e L b B . R e L R R R] -
' :. ! . . ‘ . ' ! [ oy o [ ' o
RIS P . " - - Ve [ [ . b L N B TN -
R ' oo . o, t . ' ot - ooy, LA B ' e
N ) 9 . o F— | T T T Vo o \
: q ! ' [ . [ ..l..,,f,..—...l.t«.l._._ N R T R M e,
N N A [ ! . | I T ‘ v . '
s ¥ } .. ! N R . o wm e :.:;...i.._.:_ D i " -
. ] , | o [ . ! ! i .
W e A ' : - - e . PR e D . Pl B .
: ' . ; o [ B . 3 . N ! t
PRPINS - - e C e s ey [ e R I R L T AN | R : ¢ vy S ot
. B ! . ' . b PR | ’ . 1o ' [ | [ .
. N [ . L ' c ' [ T ' ' .
' . ' : ot ! v | e Co -
, ! . B [ o . . \ Py A ' .
o [ : .- L L ad s v e [ T - F L L
[ ' | t L \ Vo . v . i . [ B | .o .
% A N P R Yyt e . . .....-xy....x..L;.i:...;.!.~1... i L R R R LI L -t
h > [ R . f ' . i : P B v
o - - i - PR [ S T e B e e TR , ! P N Vew
4. . 1 [ N B B _ . . P “ ! P I T -
v A t P B I B S P , -y - f‘ PR Pty Lo b .
[ . oL b : [ R . R o -
L T , RS N G “ verme o :
B T I L R LT o s M ST U SO L S S UL SR SN SRS SN SN



Upward{+]
Rightward{+)
Bx By
fib] {ib]
2926
768 1348}
P -1128 35
] -1302 617
532 -1010}
2932
1955
Combinations: Envelope _ e
. AX Ay BX By
fib] J {ib) b
1 0 ( 7813) 0 7813
S2 901 4396 1302 3936
S3 549 3506~ 549 3596
S4 676 | ( 5495/ 977 5150
71 w 0 3096 0 4096
U2 0 8105 Y 8105
u3 768 2163 768 4859
U4 1171 4103 1466 3981

F-42

2/ya

L4335y



H2MHILL

i

i .
AR
: H
1 :
H

H i
<

: i
H

H

H

i

SUBJECT

oy 2P

ToF

sHeeTno_ Ao of YA pare Sopt Alot

PROJECT NO.

e e e g ST

17 TTTTYT T i
H - 1 R H
i . i ! H : i
: P joroi i
. i i ) t
H H R : H
AP H i
. H [} : : H
: Lo ;
: | i H |
i IS P : ' ]
IR N I |
N i - '

i PR — - et
H - -4
- ;
' H
:; H
. :
P ;
i
1
:
: i

«

i



CH2MHILL susicT hvd) 2 sy __SD

. ----- %n——&PQF

| | g‘“_‘.’_i'ﬁ,‘ f AT | 7 4 o

TreL j sHEETNO. 5F of VA1 pate 2? O‘le(
PROJECT NO.

‘7'445 # 4 Fau

. Q_,;_;;:Jﬁ'é 40‘;5 PJF«W PIFAi3s

Ga-' ?’4“5 Pflum’ <8m075f§.w
U?uFr o&rtac 8 - |

.....

‘_P‘: (LUO* T ;;.ﬁ._.-;_'.'g’::

......

H:“‘"'U' 2 4 )aso-_; [0?@ .
B Fre hn, Bcoq 50"1. 'zsro - wzr*‘

el

| T Fs-l c%“ o
sz 4°°7'VL

PR 27 m‘ R
| mo N

R i e ey m— 4 . v et b

R L
i [ S 4

- PRt
. B . ] '

v 3 H
N P - R s s =t N i
qmpmeehe o e B s
i s PR | L 0 T f

o — FUUGE U SO VORI S-S R DU SR SRU TS S SR '.:-,.._-_-,.._. A it

T anA AT 4nn



CH2MHILL susscT sy SD

sHEETNOS? ot M9 pate QIPCﬂIOI

PROJECT NO.

H ."}"'“%
'Q‘;U-——q Q;Laf—:sz,c m;r Zb

bt detdeie we, fheia
R ‘“‘*") <7>H»~2w'=<m>:;i

T
¢ P

M .o

i [ -
H T . .
i [ S . :
. . . k PRI S
1. P .-

1 [ B .

. :

t v

1 i

3 [

' B

€ '

HEEP R

Loada _— i O . [ENPURSY TV AU UGNV T S ENIr wtr S OO U S




CH2MHILL  SUBJECT 39d). 2 s SD

NV SHEETNO, ¥ _of \A_ DATE%_

PROJECT NO.

euvm? 135‘ !aN

.-

.........

a Ha ea.zaw Oggm;_f__w_
WU .m"\}q 1 :

I T ol

uzﬂu = sxz“/;,, >1u MF A’

[P USR AR IN
'

e -
1
r
3
L - - -

oo~




CH2MHILL susiect KDF sv D

A N e e yn g m w s
PR G ' ‘

o gnota ma s
: ¢ : '

) sieeTnO. 0 o _\J§ pate w
TG o Gue) Mol Lo,
Ei‘wnem* Lo/n), GDL

o et e ¢ »a—-—-——‘

/D‘jthPf $x3
Full q(: u:mvz/

) Pﬂ’f«s mp Um;zs / umprLD

.....

-——VFler. Hﬂ/ BWLDML\ HFIL} _
kw‘l, Wt Loal (Qufrs De;.w)
7 - V= o;zoAsm-'gwm: .~

%MS’"""“"”J@
SEE GM\%%'P '
LT e UBC%SL ’Wﬁ L M Wﬂibt/ P -

..........

3 '

- Wp,- !90.3,57, -i———ﬂu mf ‘

; -

G ST

L 3’< ?_"" 3“' WSE lbl; 4001’5!‘

L B
---i--:—-—-———----—4---1--,————--

B - !
HE .- -

1
t
(
b
L
!

f).'.'
: 5‘..;._{»'..31.-,..: A
SN v R~ . o
%

k4
3
5,85




oLl suvsect_JCDF By & 2z ese N
sH2M (! REesT PAP 61965 sreeTno. M o M4 oate 7-6—(
proJECTNG. /628570 QA .OR

Piplne [ VEE MANIFod>

E ()37  0.5¢cF = Y
%mﬁgf ((-3)2 0. 7¢E= 5§

gt e i

l(/ (Bs

VA’LVES Y728
| ‘_ ”906-%/44 wa v/m.{, qu/MefaeS xq =4sp.
; ol ;\‘{"’7- - 2o

T——

o0 ,
A ' . 700 ‘C;B;n
‘ ’00/ um;mn’ ﬁ%me

‘‘‘‘‘

W—Ufﬂﬂﬂff T l,;o%[ﬁr Jﬁo LF..-:%::’?QQLBSM E -'

% M T : -+ ‘r ! .
. *’ f ’ e %v des Exfm
; N AR IR R _ (UMV.;- HoSE'

IR | R S _f

3 . : H .

i B [ B - N -

F-48



SO .
sHEeTNO. 82 of UG DaTE

PROJECT NO.

BY

SUBJECT

CH2MHILL

. ) SERREES e =
) T . “.« " ) u
- M 1 _. . .«
i o | M
Dl.lll.l. ' H
“ m : : . M
' e e PRI M .::.. .o . . s - . -t
W :
t . . . < .
- e n - nL Ql4*l i .
e . . o m ok T — AV Z- ' ! ! .
" i . N - . -~ .- 4 :
R RO wwn SR ! 4_
- . ke e ..l....”...,lf‘ ™ s _4‘ " T, o
. . Lot ! __” : : : '
- - “ |= ' .« . - . ..J..
NS S T |
- ’o - ' ! D et . P
SRR ot AW a) | o
W C L % RS
R R R SN EERRELTEE ~ RS TS oo 1 e s ey e ol
_ ” w .. . . » ey .0 i R R _ _ W...:;
S LRI . T n_;*l. .\Amq.w o A -
’ - P G T e b ‘. . g R PN ‘.
Lo T : LT L n. D WA R I
e : . . : ”_,.wb I : .._,__:._:u,.f.-.“ : R LR . - e i
. - L. e [P : X R : R LRIy B o, SR W
D o . T . .Am SN T I T B T TIREL IR, d i
. b 3 “...hxlt!sl..Al'lizw R i T _ «.l.wl.“i..c\“:'... + h P oo :Taw.l«'.ﬁluil‘!.w,...pt Y
- 4 e m AR A . e e e AP

[ )

4o meames

1
B
. . ! -1
- - ) 0 H N
. R I |
' [l '
. ! ¢
M e 1 cad
) | 1 I
; . X ] N b wd
' ' o Cod [
' = a [T -
P 4 E ! ;
: P P O g
oot ....l.. ' ' ._
[ :
s - e e o e g e
DA A !
. [ -

g

+ -

4 ! ;
2. ! : o
O .* . ! [ .
. : . i vt ' .. e
I i . ! ' 1 ' ' .0
. . * ! ' . Lo 1
: .o, . . ) . . [ ) .4" N o ._ _i
[ . . Ve 8 . fu , e : PRI . pe s be o L e e b o [T R
i . : v [l s .o [ N [
" B e SRR Ced P e o wmt e b - R T T :.._1.:!,..1;:.3.,.” A
.. \ . . PR ., " ! ! » ‘ll - - - . . - ...- ' ! M . M N ¢ N ” : ' '
1 . ! : . “. . " : ._..”...1. - : Joror o e N ....m..:i..unl:.... Ty -
o ; e T e e - ! .
: R P .- ' R N . .“ ' - “ ! .....3." _ R A R I T .
-t Cy S S ! ! ' 'R Caen S med et b ; e e
N ) R i . [ Lo i ! N
J S 1 R B I O L L AR I TSRO C L mmw v s mwamier o " s o .«..ﬁ.i!il'lan.: 4_.os'll1.;l.—.tr..t.l.rt,...L P — o



CH2Z2MHILL susJecT TedF W

e A SHEET NO._‘_"}__.of NJq_ oatE ML

PROJECT NO.

"

?"' 15;4(#—* WYy 0F
‘ L e»PJF
L e
T IO ) {3%- 1Gu~0p= 4£§Pﬁ‘—.~
\ém Bl o 4@ RE <¢%Hg,zm el

Hw» 4!.&5" 7 w%t 4( ;zsm,, é,‘z‘é'u&/& m‘

Axfab LD‘DJ ﬂT H"/ &ulm% 5uH> ?;7 ‘;au;m wall. .

Wml,up]x~ gfﬂ?&"} = 372P(,1= --;}-1%

“'V’ﬁf%w)  aop (onrit (4 K Yrhel )
: a/ﬁa 0% (zam@m o,zo) +0 'z,@o)
RN R %ﬂ

- L iem -

-~ —— b e me -
| '

1=+ .
¢ .- L oLl M
. i R L N N l -
Pt e ey D - o Dl ‘Z., m) H—P .mmd'
: - Gemm— e - s MNP - PR o —
t N qb Dl
N ————— Lot i Pt T ’55_ o
N , m e ——w— -~ . e e b
5. Codh R e : ol St i, L. Lo :
L o ] .
. 1 I i
* 0 :
H . i
: .
~ - .
. ] -
3 s N L]
A : S :
P . ‘ !
1 - - H N [l
. 3 .. [ i M
T e 3 T *
. H
RN e AT i
i f . f ¢ . H
H - . - -t -
: i : . . .- ¥
. —-} PR [ -
i s o1 .
:' ---- ;— _!di R R Sk el
3 . H - : i i -
! . ! it p 1T
PR S N ¢ S S b - -
i i ; i : R
H T e ro. -
I . 1 [
i : - € .
. v . € -
. i P PP,
B i N
: R F50; 0 ..ib
i : ) : B
< . ’ Lot -t
+-f--i -; [ i l T L.
i ; 1
L i ! il ¢ IS I I 3 m o e e - -




CH2MHILL  SsussecT TcDF

BY C‘DM

TNl

______

———————

emaa 4

- ——— ._?_...,-..

T J" '
FP«J?S'; %= 2. am

....-__--..1 !

*
N »
H i -
.1 - L
N : ,
[
1 1 :
I
P P 3
.....

____________

B T R S .

‘ -.sﬁr unm'mq wms

.- ———

111‘

{W h‘m’ﬂw
m wm)

aaaaa

M -
.3 ;
¢ .
P & .
.:4‘ 3
. t ;
Loa-
_ 1
e i
-— N
=0
R I
,,,,,
_________ .
t
t

1§ M/Pf" ‘ "ma'r-'

e -
.....

z&\w, %ﬂf fSF o %'»Y ?LF/Fr*

1111

........
..3‘,"A;

[P SO S

SHEETNO.%of \J§ _ DATE é?}mldl
PROJECT NO.

V‘.v.



CH2MHILL susiEcT 1%7) = sy SDSPRMRL
01110 SHEET NO. kb o o DATEEP_MI?_L
PROJECT NO.

it g —— Al Saiiindei - ITITE e 1 7 v T me T ¢ 7o
-

N

qDTn om% >7ﬁéup}(ﬂ*mm )

|
[
t
]
-
t
]
1
1
)
1
.
[N
1
)
'
)
{
\
v
&
™
I
t
]
S
Loy
?
[
1
b
\4
-

H ‘: 1
PR 4

i 1 N

i 1o

§ .

L,

X -

~ 1
5 - +
[ il - - I e i




Ao

ov _SOeprmgsld

sHeeT N3 of _“tﬁ._ -

PROJECT NO.

SUBJECT

CH2MHILL

TR
' , N ' . ’ m" " -
o Ay e
! - ‘ 1 st t ‘
) ‘ 3. oot
| - ' . ‘ il - . ¢ A [T
. - - ! . e H " “ .
e N ' - . N -
, : i et R o
. ' L L N EE '
' " N ! R . . . . R ..
' M * k& - . -
. . . , .
' : : ponremTme e w . e
‘ : : i L 4
~ ! ) e e .
wl . d
M " . * + " -
. , . '
: Ve . '
- o " IR . PR Lot
N 1 s ' e - B P B
o b Lot e e o v erwd !
' P [ Lo
R IR , o e e IR
H . l K ’ . . .
- ) - . R
[P . - t
- . ) 1 - pe—— - H
[ IR e b ' ey
e Lo . . f M - ety .. 1
f . . P ' ' P b oy
N [ - ' LRI [ P B s !
b ' . o et ' ¢ o LN T . y
\ - Do — e b X . [ i !
: Vo B “ ! Lo
. ] e .“.... . oot
. ) o0 . ) . Lo -t
ve oo 8 .o poore N i
. T B N ' L | ‘ ) l‘“
1o et ' Vot Lo . o
' D A 1 ] . . PR T B !
. . " T Vo -
. . e i — - ¢ [ SR L
. Ve mem o R R Ve V . . o !
-} L .- 1l - ol o e
- ' o . R St . {
.- b b ! y . N e ke T L L] K
- A . e L) . e el
e R " ' R L LR [
- N R, R |
“ : ]
o ;o o
. § o
R S R ol
P —— .
o ram e . .k
SR i [ P
“ L [ e . ' L |
PO ' . oo demomde | 1
. e e e -
' . L , i
A B Yy~
Lot - . —
T T B - L
1 t . . .
- T |
yop ! g s i b ; ' ~
T I S LY -
y e | SR . . .
'
. V- Lo .
' IR B
e m—— L N
Py e e e .
A -
oot [ N o
Py eg o T ' e
Pooeo1 ! R PO \ .
i PR . Lo i Lo
Lo . P -y . '
. - et ! ) 4
PN ¢ . - e .
BRI R P ¥ P
“ aay vY o e - '
N T - e | -+
e e Vot e ww - = “
s s X '
" r
P ot s
Pt
: [
' - - oo N . ’ '
. 4. . . ) o
- : . - e ¥ \
[l : .
1 o ’ . W AT '
PR —— oy - T
- T Lo i
A - . . - - - . -y
o o e s - HE = N
Ch e n e PR |
. .
PR b
vl eawem
——r



CH2MHILL sussecT T bF sy 3D

TNaA sneeTno, 4 ot G DATEJ_‘*FOGH’I
PROJECT NO.

s P ' [P Y B P
I L. 11 . t
e Lk e
. o IR I s S

: . . - 1] B N L

: AU . . A

o : C iy
e - Ce e . .. .»..«Q,,Oﬂ' :

s . v .
[ P T ..
i . - N . -
aee et R FR e I
. ot
. P

Y /A7 . '
U e

SUEPSA W B
) oIt SR}

. aawe

AN

f g e mm-
» . oo~ < - - .
L i

-b.-..-——.ﬁ_,_..,._'
(I
ol
&

i
%1
1
LW
) \ ]
.
-

H
1 . H
~— g R §m e .o -k
1 : i oo
: t - 1
t (N
. d u - -
3 N !
-t - - L - .- N

[

——de e ———— e L C e e



SAP2000 . 3/20/02 13:39:51

45/49) .

SAP2000 v7.40 - File:CrestPadBldg - 3-D View - Kip-ft Units
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SAP2000 v7.40 - File:CrestPadBldg - Moment 3-3 Diagram {U1) - Kip-ft Units
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Customer Benefits

High quality Driscopipe® 1000 is

1000 series Data Sheet

Outstanding Chemical & Corrosion
Resistance

manufactured from extra high molecular ® High Environmental Stress Crack
weight, high density PE 3408 Resistance
polyethylene pipe grade resin.

. ® Excellent Flow Characteristics
Butt Fusion Conditions: 75 psig interfacial fusion ® Toughness & Ductllity

pressure required at 375-400°F

This black, weather-resistant pipe exhibits... °

Flexibility & Ease of Installation
Abrasion Endurance

Fatigue Endurance

Reliability

Available Sizes: 3/4" through 54”

Suggested Industries and Applications

® Acld / caustic lines

e Agriculture

® Aquaculture

® Brine

® Cement Plants

® Coal Sturry/ Coal Prep
* De-watering

® Dredging/ Sand/ Gravel
® Dual containment

® Fertilizer

o Hazardous Wastes

® Metal (Cu, Al, Fe, otc.)
® Mining

® River crossings

- High purity processes ¢ Salt Mines
® |ce Rinks ¢ Sludgs piping
o [ndustrial ® Snow Melting/ Making
¢ |norganic Chemlcals ® Storage tank piping
® [rrigation ® Sugar Milis
® { eachate collection ¢ Swimming Pools
¢ Marinas ® SX acld mining

® Tallings Slurry
¢ Temporary pipelines

o Fly ash lines ® Organic Chemicals ® Utllity/ process piping
® Goif courses ® Petrochemicals
® Hard Rock Disposal ¢ Pulp/ Paper/ Wood
...and many others
Specification Data
The resin, pipe, & fittings comply ASTM F 714 {Pipe) PPI - PE3408 Designation

with these accepted (and other)

indusfry standards . . .

ASTM D 3261 (Fittings) Factory Mutual oy size per orden

Cell Classification
ASTM D 3350 - 345464C

F-63



Typical Physical Properties* of Driscopipe® 1000 (PE 3408) Polyethylene Pipe Resin

Property TestMethod  Unit  Value
Materlatl Designatlon PP1/ASTM B —— PE 3408
Material Classification ASTM D 3350 B eand Type lii; PE34
Cell Classification ASTM D 3350 ——————— 345464C
Density {3) ASTM D 1505 gmsicm® 0.955
Melt Flow (4) ASTM D 1238(2.161190) gms/10 min. 0.11 ¢
Flex Modulus {5) ASTM D 790 psi 110,000
Tensile Strength {4) ASTM D638 psi 3,200
PENT 6 ASTM F 1473 Hours >100
HDB @ 73.4°F @) ASTM D 2837 psi 1,600
U-V Stabilizer {C) ASTM D 1803 %»C >2
Hardness ASTM D 2240 Shore D 85
Tensile Strength @ ASTM D €638 ps! 3,200
Yield {Type IV Speciman) @"imnin)
Tenslle Strangth @

Break (Type IV Specimen) ASTM D 638 psi 5,000
Elongation at Break ASTM D 638 %, minimum 750,
Modulus of Elasticity {Young's Modulus) ASTM D 638 130, 000 >
ESCR
{Cond A,B, C: Mold. Slab) ASTM D 1693 Fo, Hours >5,000
{Compressed Ring - pipe) ASTM F 1248 Fo, Hours »3,500
PENT ASTMF 1473 Hours >100
Impact Strength (IZOD) ASTM D 256 In-ib/in. notch 42

{.125" Thick) {Method A)

Linear Thermal A

Expansion Coeff. ASTM D 696 Inf In/ °F 1.2x 10+
Thermal Conductivity ASTM D 177 BTU-in/ftf 2.7

hrs/°F
Brittleness Temperature ASTM O 746 °F <-480
Vicat Softening Temperature ASTM D 1525 °F 257
"This list of typical ph rties 13 intended for basic onaraderizaﬂon nf Iha ma(eﬂal and does nat rep W specific tions or specifi The
Physical properties velues (epor(ﬁd hereln were prep with P dure C of ASTM D-1928 and may

differ from specimens taken from the pipe.

+ Average Melt tndex value with a standerd deviation of 0.01

Distributed By:

PRI 52 PPFAS::

This reports and sekabla {othe
best of our knowladgs it our suggestions and recommendations
cannot be gueranteed becauss the conditons of uss e beyond
our control. The user of auch information sssumes sll risk con-
nacted with the uze thersol. Phitips 66 Company and its sub-
sidiasies assuma 10 respansibifly for the use of information
presanied hereln 8nd hereby sxprossly disciaim all kablity in
regards 1o sich uss.

To securs product information
or leave a message for a sales

roasantatue, o orics
Phone: 1-600.627-0662 73! Phillips Driscopipe
B Amﬁm PP
mﬂtﬁwﬂwm FOAIDAMY

Effective: 5-18-99
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L ) DRISCOPIPE

1000 Seriss

PATLZ

-

W;D:;im e
e

s

Industrial Pipe PE3408
Effective 1/1/97

Nom.
Size (in)

Weight
1b/ 1001t

Dimensions, Inches

Approx. ID

Min.Wall

Coil/ Joint
feet

2

76

1.847

0.264

150/250/300/350/500
1000/1500/2000

20
40

150/250/300/350/500
1000/1500/2000

20
40

150/250/300/350/500
1000/1500/2000

20
40

150/250/300/350/500
1000/1500/2000

20
40

F-65

220/315/375
500/700/1000
20
40

220/315/375
500/700/1000
20
40

220/315/1375
500/700£1000
20
40

220/315/375
500/700/1000
20
40

20
40

20
40

PHILLIPS

66



L) DRISCOPIPE

1000 Series

Industrial Pipe PE3408

Effective 1/1/97
Nom. Weight Dimensions, Inches Coil/ Joint
Size(in)] DR Ib100ft | OD | Approx. ID | Min.Wail feet
4.500 365/450/475/600
i 20
40
365/450/475/600
20
40
365/450/475/600
20
40
365/450/475/600
20
40
20
40
20
40
9.0 418 4.327 0.618 20/40/50
11.0 351 4.551 0.506 20/40/50
13.5 2 4.739 0412 20/40/50
17.0 235 4909 0.327 20/40/50
21.0 193 5.033 0.265 20/40/50
26.0 157 5.135 0.214 20/40/50
9.0 593 5.183 0.736 20/40/50
11.0 497 5421 | 0602 20/40/50
135 413 5.643 0491 20/40/50
17.0 334 5.845 0.390 20/40/50
21.0 273 5995 0.315 20/40/50
26.0 223 6.115 0.255 20/40/50
9.0 686 5.541 0.792 20/40/50
11.0 575 5.829 0.648 20/40/50
135 478 6.069 0.528 20/40/50
17.0 386 6.287 0.420 20/40/50
21.0 316 6.445 0.340 20/40/50
26.0 258 6.577 0.274 20/40/50
9.0 1005 B8.625 6.709 0.958 20/40/50
11.0 842 7.057 0.784 20740750
135 700 7.347 0.638 20/40/50
17.0 565 7.611 0.507 20/40/50
21.0 464 7.803 0411 20/40/50
26.0 379 7.961 0.332 20/40/50

F-66
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L) DRISCOPIPE

1000 Series

Industrial Pipe PE3408

Effective 1/1/97

Nom. Woeight Dimensions, Inches Coil! Joint
Size {in) DR 1b/100ft OD | Approx. 1D | Min.Wall feet

9.0 1561 10.750 8.362 1.194 20/40/50
11.0 1309 8.796 0.977 20/40/50
135 1087 9.158 0.796 20/40/50
17.0 878 9.486 0.632 20/40/50
21.0 721 9.726 0512 20/40/50
26.0 587 9.924 0.413 20/40/50
9.0 2197 9.916 1.417 20/40/50
11.0 1841 10432 1.159 20/40/50
13.5 | 1529 10.862 0.944 20/40/50
17.0 1236 11.250 0750 20/40/50
21.0 1013 11.536 0.607 20/40/50
26.0 826 11.770 0.480 20/40/50
2.0 2650 10.888 1.556 20/40/50
110 2220 11.454 1273 20/40/50
135 1844 11.926 1.037 20/40/50
17.0 1491 12.352 0.824 20/40/50
240 1222 12.666 0.667 20/40/50
260 998 12.924 0.538 20/40/50
9.0 3460 12444 1.778 20/40/50
11.0 2900 13.090 1.455 20/40/50
135 2409 13.630 1.185 20/40/50
17.0 1946 14.118 0.941 20/40/50
21.0 1596 14.476 0.762 20/40/50
26.0 1301 14.770 0.615 20/40/50
9.0 4379 14.000 2.000 20/40/50
11.0 3669 14.728 1.636 20/40/50
13.5 3048 15.334 1.333 20/40/50
17.0 2464 15.882 1.059 20/40/50
210 2019 16.286 0.857 20/40/50
26.0 1647 16.616 0.692 20/40/50
9.0 5405 15.556 2222 20/40/50
11.0 4530 16.364 1.818 20/40/50
135 3763 17.038 1481 20/40/50
17.0 3041 17.648 1.176 20/40/50
210 2483 18.096 0.952 - 20/40/50
26.0 2034 18.462 0.769 20/40/50

F-67
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L) DRISCOPIPE

1000 Series

Industrial Pipe PE3408

Effective 1/1/97
Nom. | Weight Dimensions, Inches Coil/ Joint

Size {in) DR ib/100ft OD | Approx. ID | Min.Wall feet

9.0 6540 | 22.000 17.112 2444 20/40/50
1.0 5482 [z | 18000 | 2.000 20/40/50
135 4556 18.740 1.630 20/40/50
17.0 3680 19.412 1.294 20740/50
21.0 3018 19.904 1.048 20/40/50
26.0 2461 20.308 0.846 20/40/50
9.0 7785 24.000 18.666 2.667 20/40/50
110 6524 i1 19.636 2.182 20/40/50
135 5421 20.444 1.778 20/40/50
17.0 4381 21.176 1412 20/40/50
21.0 3591 21.714 1.143 20/40/50
26.0 2930 22154 | 0.923 20/40/50
11.0 7657 21272 2.364 20/40/50
135 6362 22148 | 1.926 20/40/50
17.0 5139 22942 1.529 20/40/50
210 4214 23.524 1.238 20/40/50
26.0 3439 24.000 1.000 20/40/5C
11.0 8878 22910 2545 20/40/50
13.5 7378 23.852 2074 . 20/40/50
17.0 5962 24706 1.647 20/40/50
21.0 4886 25334 1.333 20/40/50
26.0 3988 25.846 1.077 20740750
13.5 8469 25.556 2222 20/40/50
17.0 6845 26.470 1.765 20/40/50
21.0 5612 27.142 1429 20/40/50
26.0 4578 - 27.692 1.154 20/40/50
135 9335 26.830 2.333 20/40/50
17.0 7545 27.790 1.853 20/40/50
210 6185 28.496 1.500 20/40/50
26.0 5044 29.074 1211 20/40/50
135 9635 27.260 2370 20/40/50
17.0 7786 28.236 1.882 20/40/50
210 6384 28.952 1.624 20/40/50
26.0 5210 29.538 1.231 20/40/50
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L) DRISCOPIPE

1000 Series
e —
Industrial Pipe PE3408
Effective 1/197
Nom. Weight Dimensions, Inches Coil/ Jaint
| Size (in} DR 1b/100ft 0D | Approx. ID |} Min.Wall feet
34 13.5 10881 28.962 2519 20/40/50
N 17.0 8791 30.000 2.000 20/40/50

21.0 7206 30.762 1.619 20/40/50
26.0 5881 31.384 1.308 20/40/50
135 12198 30.666 2.667 20/40/50
17.0 9857 31.764 2.118 20/40/50
21.0 8078 32,572 1714 20/40/50
26.0 6594 33.230 1.385 20/40/50
32.5 5320 33.784 1.108 20/40/50
17.0 11788 34.738 2316 20/40/50
21.0 9664 35.620 1.875 20/40/50
26.0 7883 36.342 1.514 20/40/50
32.5 6369 36.948 1.211 20/40/50
19.0 12089 37.578 2211 20/40/50
210 10097 38.000 2.000 20/40/50
26.0 8971 38.770 1.615 20/40/50
325 7237 39.416 1.292 20/40/50
210 13916 42.744 2.250 20/40/50
26.0 11353 43.610 1.817 20/40/50
32.5 9162 44.336 1.454 20/40/50
26.0 49.846 2077 20/40/50
325 50.676 1.662 20/40/50
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1997 UNIFORM BUILDING CODE : TABLE 16-C

TABLE 18-E
TABLE 16-C—MINIMUM ROOF LIVE LOADS?
METHCD 1 METHOD 2
ded Avea in Feat for
ey Ay Struchurs: Member
X 00928 for m?
pﬂq: 25% 0to 200 L 201 to 600 ‘[ Over 600
Ed
Uniform Load (psf) Uniform Load? (psf) Rate of Maximum
gr————
Reductio Reduction &
ROOF SLOPE x 0.0479 for kN/m2 ‘p.re.numnr) " {(parcentage}

1. Flat? or rise less than 4 units '

vertical in 12 ugits horizontal

(33.3% slope). Arch or dome @ 16 12 20 08 40

with rige less than one eighth of

span
2. Rise 4 units vertical to less than

hortaanat (35% to oss han :

ntal to less .

100% slop(e Arch or dome with 16 14 2 16 06 25

rise one th of span to less -

than three eighths of span
3. l;.!!}se 12 nnnlso\(rg‘}l?l 11:)12ng

rizontal slope) an

greater. Arf:h or dome with rise 12 . 12 12 12

three eightbs of span or greater ’
4. Awnings except cloth covered? 5 5 5 5 No reductions permitted
> m“g"‘f,‘;’mh;"m and 10 " 10 : 10 .10

IWhere snow loads occur, the roof structure shall be designed for such loads as determined by the building official. See Section 1614. For special-putpose roofs,
see Section 1607.4.4.

2See Sections 1607.5 and 1607.6 for live load reductions. The rate of reduction » in Section 1607.5 Formula (7-1) shall be as indicated in the table. The maximum
reduction R shall not exceed the value mdlcated in the table.

3A flat roof is any roof with a slope of less than 1/ unit vertical in 12 units horizoatal (2% slope). The live load for flat roofs is in addition to the ponding load required
by Section 1611.7.
4As defined in Section 3206.
5See Section 1607.4.4 for concentrated load requirements for greenhouse toof members.

A}

TABLE 16-D—MAXIMUM ALLOWABLE DEFLECTION FOR STRUCTURAL MEMBERS!

TYPE OF MEMBER MEMBER LOADED WITH LIVE LOAD ONLY () UEMBER LOAD {L%)OAD FLuS
Roof member supporting
plaster or floor member 11360 {240
1Sufficient slope or camber shall be provided for flat roofs in accordance with Scdlon 1611.7.
L~Jive load.
D.—dead load.

K —factor-as determined by Tuble 16-E.
{—length of member in same units as deflection.

TABLE 16-E—VALUE OF “K”

WOOD
Unseasoned ’ Seasoned! REINFORCED CONCRETE? STEEL
! C 10 0.5 Ti(1450p) 0
Sessoned .;_umbct is lumber having a moisture content of less than 16 percent at time of installation and used under dry conditions of use such as in covered

2S°e also Section 1909 for definitions and other requirements.
P Shall be the value at midspan for simple and continuous spaus, and at support for cantilevers. Time-dependent factor T for sustained loads may be taken equal

five years or more 2.0
twelve months 1.2
six months 1.4
three months i0
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TABLE 16-F 1997 UNIFORM BUILDING CODE
TABLE 16-G

TABLE 16-F—WIND STAGNATION PRESSURE (q,) AT STANDARD HEIGHT OF 33 FEET (10 058 mm)

Basic wind speed Gmph)! (X 1.61 for km/k} 70 80 90 100 110 120 130
Pressure g; (psf) (X 0.0479 for kN/m?) 12.6 16.4 208 256 3.0 36.9 433

IWind speed from Section 1618.

TABLE 16-G—COMBINED HEIGHT, EXPOSURE AND GUST FACTOR COEFFICIENT {G,)*

HEIGHT ABOVE AVERAGE LEVEL OF
ADJOINING GROUND (feel) A
% 204.8 for mm EXPOSURE D . EXPOSUREC EXPOSURE B
015 139 1.06 062
20 ' 145 B 1.13 4 067
" 25 : 1.50 119 072
30 - 154 123 0.76
40 1.62 131 034
60 . 173 143 095
80 181 153 1.04
100 o 1.88 161 113
120 193 167 120
160 202 179 131
200 210 : 1.87 142
300 223 2.05 163
400 234 2.19 1.80

Walues for intermediate heights above 15 feet (4572 mm) may be interpolated.

F-71
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1997 UNIFORM BUILDING CODE

TABLE 16-H—PRESSURE COEFFICIENTS (Cp)

TABLE 16-H

Structures 40 feet (12 192 mm) or less in height

STRUCTURE OR PART THEREOF DESCRIPTION . G, FACTOR
1. Primary frames and systems Me“tlhﬁ 1 (Normat force method)
Windward wall )8 inward
Leeward wall 2.5 outward
Ro%f'sxzd perpendicular to rid
i r 1o 1
Leeward roof or flat roof i 0.7 outward
Windward roof )
" less than 2:12 (16.7%) 3.7 outward . -
Slope 2:12 {16.7%) to less than 9:12 (75%) 0.9 outward or 0.3 inward
Slope 9:12 (75%) to 12:12 (100%) 0.4 inward
Slope > 12:12 (100%) 0.7 inward
Wind paratlel to ridge and flat roofs 0.7 outward
Method 2 (Projected area method)
On vertical proj arca

1.3 horizontal any direction

Structures over 40 feet (12 192 mim) in height 1.4 horizontal any direction
On horizontal projected areal 0.7 upward
2. Elements and cotaponents not in areas of ‘Wall elements .
discontinuity? Al structures 1.2 inward
Enclosed and unenclosed structures 1.2 outward
Partially enclosed structures 1.6 outward
Paranets walls 1.3 inward or outward
Roof elements?
Enclosed and unenclosed structures
Slope < 7:12 (58.3%) 1.3 cutward
Slope 7:12 (58.3%) to 12:12 (100%) 1.3 outward or inward
Partiaily enclosed structures
Slope < 2:12 (16.7%) 1.7 outward
Slope 2:12 (16.7%) 10 7:12 (58.3%) 1.6 outward or 0.8 inward
Slope > 7:12 (58.3%) to 12:12 (100%) 1.7 outward or inward

3. Elements and corgponems in areas of
discontinuities24

Wall comers®

1.5 outward or 1.2 inward

Roof m\m‘g rakes or ridges without
overhangs'
Slope < 2:12 (16.7%) 2.3 upward
Slope 2:12 (16.7%) 10 7:12 (58.3%) 2.6 outward
Slope > 7:12 (58.3%) to 12:12 (100%) 1.6 outward
For slopes less than 2:12 (16.7%)
Ovechangs at roof eaves, rakes or ridges, and 0.5 added to values above
canopies ’
4. Chimneys, tanks and solid towers Square or rectangular 1.4 any direction
Hexagonal or octagonal 1.1 any direction
| Round or elliptical 0.8 any direction
5. Open-frame towers?S Square and rectangular
) Diagonal ] 40
Normal 36
Triangular 32
6. Tower accessorics (such as Iadders, conduit, Cylindrical members i
lights and clevators) : 2 inches (51 mm) or less in diameter 10
Over 2 inches (51 num) in diamicter 0.8
Flat or angular members 13
7. Signs, flagpoles, lightpoles, minor stractures® i 1.4 any direction

IFor one story or the top story of multistory partially enclosed structures, an additionat value of 0.5 shall be added to the outward C;. The most critical combination
shall be used for design. For definition of partially enclosed structures, see Section 1616. - '

7C; valucs listed are for 10-square-foot (0.93 m?) tributary arcas. For tributary areas of 100 square feet (929 m?), the value of 0.3 tuay be sﬁbtmcted from Gy, except
or

areas at discontinuitics with slopes less than 7 units vertical in 12 units horizontal (58.3%-slope) where the value of 0.8 may be subtracted from

may be used for tributary areas between 10 and 100 square fest (0.93 m? and 9.29 m2). For tributary arcas greater than 1,000 square feet (92.9 ), use primary

frame values.

:Porslopcs greater than 12 units vertical in 12 units horizontal (100% slope), use wall element values.
sLt_mal pressures shall apply over a distance from the discontinuity of 10 feet (3048 mm) or 0.1 times the least width of the structure, whichever is smaller.

Discontinuities at wall comers or roof ridges are defined as discontinuons breaks in the surface where the included interior angle measures 170 degrees or less.
Loadistobe applied on either side of discontinuity but not simuitaneously on both sides.
TWind pressures shall be apphied to the total normal projected arca of all elements on one face, The forces shall be assumed to act parallel to the wind direction.
SFactors for cylindrical clements are two thirds of those for flat or angular elements.

F-72
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1997 UNIFORM BUILDING CODE

TABLE 16+
TABLE 18-K
TABLE 16-—SEISMIC ZONE FACTOR 2
2ZONE 1 24 F- 3 4
z 0075 0.15 0.20 0.30 0.40 j

NOTE: The zone shall be determined from the sefsmic zone map i Figure 16-2.

TABLE 16-J—S0iL PROFILE TYPES

AVERAGE SON_ PROPERTIES FOR TOP 100 FEET {30 480 mm} OF SCOIL PROFILE

9 Stanidard Penetration Test, N [of Koy fot | Undrained Shear s,
SOR PROFILE SO PROFILE mﬂu&usﬂmc %wm Ve otasiontoes vol tayers] (ol m ] mp%tmm a pot
SA Hard Rock > 5,000
{(1,500)
Sz Rock 2,500 1o 5,000 -
(760 to 1,500)
Dsuse Soil and Soft Rock 1200 10 2,500 > 50 > 2,000
5 very (366 1o 7603 (100)
Sp S Sofl Profile €00 to 1,200 150 50 1,000 10 2,000
(180 1o 360) (5010 160)
Sgt Soft Soil Profile < 600 <I5 < 1,000
(180) 0
SF Soil Requiring Site-specific Evaluation. See Section 1629.3.1.

1Soil Profile Type 3¢ also includes any soil

with more than 10 feet {3048 mm) of soft clay defined as a soil with a plasticity index, PT > 20, wie = 40 percent

profile
and s, < 560 psf (24 kFa). The Plasticity Index, PJ, and the moisture conlent, Wiy, Shall be determined in accardance with approved national standards.

QCCUFANCY CATEGORY

TABLE 16-K—OCCUPANCY CATEGORY

OCCUPANCY OR FURCTIONS. GF STRUCTURE

SEISMIC
{MPORTANCE
FACTOR,

SEISMIC
(MPGRYANCE?
FACTOR,

1. Essential
facilities?

Group I, Division ! Occupancies having surgery and emergency treatment
areas

Fire and police stations

Garzges and shelters for emergency vehicles and emergency aireraft
Structures and shelters in emergency-preparedness centers

Aviation control fowers

Structures and equipinent in government communication centers and othee
facilities required for emergeacy response

Standby power-generating equipment for Category 1 facilities

Tanks or other structurcs containing housing or supporting water or other
fire-suppression material or equipment required for the protection of Category
1, 2 or 3 structures

1.25

150

Li5

facilities

Grovp W, Divistons 1, 2, 6 and 7 Ococupancics and structurcs (heroin bousing of
supporting toxic or explosive chemicals of substances

Nonbuilding structures housing, supporting or containing quantities of toxic or
explosive substances that, if contained witkin a brilding, would cause that
building to be dlassified as a Gronp 8, Division 1, 2 or 7 Occupancy

125

150

1.15

oocupancy
structures?

Graup A, Divisions 1, 2 and 2.1 Occupancies

Buildings housing Group E, Divisions 1 and 3 Occupancies with a capacity
greater than 300 studeats

Buildings housing Group B Occupancies used for college or adult education -
with a capacity greater than 500 studests

Group I, Divisions 1 and 2 Qccupancies with 50 or more resident incapacitated
patients, but nof included in Category 1

Group 1, Division 3 Occupancies

Al strnctures with an occupancy greater than 5,000 persons

Structures and equipment in power-generating stations, and other public utility
facilities not included in Category 1 or Category 2 above, and required for
continued operation

100

1.0

190

4. Staudard
occupancy
structures3

All structures housing occapancies or having functions not listed in Category
1, 2 or 3 and Group U Occupancy towers

1.00

100

1.00

5.  Miscellaneous
structuzes

Group U Ocoupancices except for lowers

100

100

1.60

The limitation of §; for panel connections in Seciiont 1633.2.4 shall be 1.0 for the entite connector
ZStructara! observation requiremenis are given in Section 1702.
3For anchorage of machinery and equipment cequited for life-safety syis;‘te% the value of I, shall be taken as 1.5,
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1997 UNIFORM BUILDING CODE FIQURE 16-2

FIGURE 16-2—SEISMIC ZONE MAP Oi‘-' THE UNITED STATES
For areas outside of the United States, see Appendix Chapter 16.
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DOE-ID ARCHITECTURAL TITLE: STRUCTURAL DESIGN

ENGINEERING STANDARDS DATE:  April 2000 SECTION: 0111

0111-1. CODES AND STANDARDS

0111-2.

0111-3.

1.1

1.2

1.3

Applicable Codes and Standards

s AES 0100-1, Codes and Standards

e DOE Order 420.1, Facility Safety

e DOE-STD-1020, Natural Phenomena Hazards Design and Evaluation Criteria for
Department of Energy Facilities

e DOE-STD-1021, Natural Phenomena Hazards Performance Categorization
Guidelines for Structures, Systems, and Components

Referenced Codes and Standards

ASCE 4 Seismic Analysis of Safety-Related Nuclear Structures
ASCE 7, Minimum Design Loads for Buildings and Other Structures
Factory Mutual Data Sheet 1-54

USNRC Regulatory Guide 1.60

Other References

s DOE-ID--12118, Climatography of the INEL, 2nd Ed., December 1, 1989

o INEEL/EXT-99-00775, Development of Probabilistic Design Basis
Earthquake (DBE) Parameters for Moderate and High Hazard Facilities at
INEEL, Revision 1, March 2000.

o AES Appendix S

GENERAL

2.1

2.2

Structural design shall conform to applicable sections of DOE-STD-1020, the
criteria contained in this document, and the specific project design criteria, and shall
comply with current editions of pertinent nationally recognized codes and standards
as referenced herein.

Natural phenomena requirements (for example: seismic, wind, tornado, flood) shall
be in accordance with DOE-STD-1020 with additional guidelines as indicated in
the following subparagraphs. The natural phenomena performance category (PC)

for structures, systems, and components shall be defined in the project design
criteria.

TEST BORINGS

3.1

Test borings or other subsurface investigations shall be considered in designing
below grade structures or foundations for structures imposing heavy or unusual soil
loading conditions. Underground rock formations at the INEEL vary widely, and at
many locations the rock is at or near the surface. Therefore, it is essential that
subsurface conditions be known in designing underground structures. Rock depths
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DOE-ID ARCHITECTURAL TITLE: STRUCTURAL DESIGN
ENGINEERING STANDARDS DATE:  April 2000 SECTION: 0111

0111-4.

0111-5.

0111-6.

0111-7.

0111-8.

and soil conditions are known in some areas. This information will be furnished to
the AE where available. Where subsurface investigation is not warranted, the
allowable soil pressure for design purposes shall be in accordance with the UBC.
See Section 0200, Civil Design for a summary of some limited soil data

FOUNDATIONS

4.1  Footings shall be designed such that they are adequate to support the structure and
keep differential settlements within acceptable limits. Design frost depth shall be
obtained from data such as that contained in DOE/ID--12118. Unless such data is
used, frost depth shall be considered to be 5 ft. Footing design shall consider soil
conditions, load, seftlement, and any other pertinent factors.

GENERAL LOADING REQUIREMENTS
5.1  Unless otherwise specified herein loads shall comply with ASCE 7 and DOE-STD-

1020 as applicable.

5.2  Unusual loadings not covered by the codes will be identified in the project design
criteria. ,

SNOW LOAD

6.1 A ground snow load of at least 35 Ib/ft? shall be used in ASCE 7 calculations. A

~—>> minimum roof snow load of 30 Ib/ft> shall be used in all INEEL designs. Suitable
calculational techniques and additional information are given in Factory Mutual Data
Sheet 1-54 and ASCE 7.

TORNADO LOADS
7.1 Unless otherwise directed in specific project design critetia, buildings and stru

shall not be designed for tornado loads. When tornado loading is required, it shall :; il
be done in accordance with DOE-STD-1020. hil?

WIND LOADS

8.1  All structures, systems, components, or portions thereof subject to wind loading
shall be designed in accordance with DOE-STD-1020. If fastest mile wind speed
is used as the basic wind speed, the design shall use the procedures and
requirements of ASCE 7-93 or the UBC. The following table gives the fastest mile
wind speeds at the INEEL for the four performance categories.

Table 1. Fastest Mile Wind Speeds for the INEEL (mph)
PC 1 PC 2 PC 3 PC 4

i 70 ) 70 84 95
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DOE-ID ARCHITECTURAL TITLE: STRUCTURAL DESIGN
ENGINEERING STANDARDS DATE: April 2000 SECTION: 0111
8.2  If 3-second gust basic wind speed is used as the basic wind speed, the design shall

0111-9.

use the procedures and requirements of ASCE 7-95. The following table gives the

3-second speeds at the INEEL for the four performance categories.

Table 2. 3-second Gust Wind Speeds for the INEEL (mph)

PC1 PC2 PC3 PC4

90 90 TBD TBD

SEISMIC LOADS

9.1

9.2

9.3

9.4

General: To clarify the application of these guidelines with regard to modifications
to existing facilities see DOE Order 420.1. Seismic design shall conform to the
requirements of DOE-STD-1020 except as modified herein.

Setsmic loads shall be considered in the design of all permanent buildings,
structures, cranes, towers, etc. An earthquake shall be assumed capable of
occuring at any time. For design purposes, the simultaneous occurrence of an
earthquake with any other limiting site-related event, such as high winds, fire, or
flood need not be considered except where the joint occurrence is causally related.
Such instances will be identified in specific project design criteria. Additional
requirements, for cranes involved in “critical” lifts, will be identified in specific
project design criteria.

Performance Categories 1 and 2 (sce DOE-STD-1021). The UBC shallgovern_g
and shall be used as the basis for design.

‘\—\

¢ial Information
ctfa is governed by DOE-STD-1020.

() Itis felt that the peak ground acceleration values presented are conservative and
should be used for most projects. Where the cost of studies, analysis, and
characterization is economically justified for larger projects, project site-specific
values may be used per DOE-STD-1020.

(© The methodology presented in DOE-STD-1020 is based upon a probabilistic
definition of the facility performance goals as expressed in annual probability of
exceedance. A deterministic approach is then used to evaluate structural
adequacy.

(d) INEEL site-specific time histories for INTEC, PBF, RWMC, and TRA, and
DBE response spectra for rock conditions at TAN and some soil conditions at
INTEC are included in AES Appendix S and can be referenced to .
INEEL/EXT-99-0775. New PC 3 or PC 4 facilities at other INEEL locations

.
(2) The application
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DOE-ID ARCHITECTURAL TITLE: = STRUCTURAL DESIGN
ENGINEERING STANDARDS | DATE:  April 2000 SECTION: 0111

not within the applicable region may require development of site-specific
probabilistic hazard curves.

(e) Equivalent static analysis methods as defined in ASCE 4 may be used for simple
structures. An example of a simple structure is a one or two story shear wall
building.
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DOE-ID ARCHITECTURAL TITLE: STRUCTURAL DESIGN
ENGINEERING STANDARDS DATE:  April 2000 SECTION: 0111
9.5  Performance Categories 3 and 4 at INTEC, PBF, RWMC, and TRA The following

9.6

seismic design parameters shall be used for the design or analysis of PC 3 and PC 4
facilities at INTEC, PBF, RWMC and TRA. The PC 3 and PC 4 rock DBE can
be used for design and seismic evaluation of facilities at the rock surface and for
input to soil response analyses (See Appendix S for appropriate use of time
histories for rock and bedrock outcrop conditions). The PC 3 and PC 4 rock DBE
is applicable to the region around the applicable facility areas. See AES Appendix
S and INEEL/EXT-99-00775 for additional information.

(a) Table 3 contains peak ground accelerations (PGA) and peak displacements to
be used at INTEC, PBF, RWMC and TRA for SSC’s founded on rock.

Table 3. PGA (g) and Peak Displacement (in) on Rock for 5% Damped DBE
Response Spectra at INTEC, TRA, RWMC, and PBF
Horizontal Vertical
PC3 PC 4 PC3 PC4
PGA Disp. PGA Disp. PGA Disp. PGA Disp.
0.123 4.0 0.187 6.0 0.095 2.7 0.144 4.0

(b) Tables S-1, S-2, S-3 and S-4 in Appendix S contain rock response spectra
control points at other damping values for PC 3 and PC 4 facilities at INTEC,
PBF, RWMC, and TRA.

(c) Tables S-8 and S-9 contain soil 5% damped response spectra control points
for PC 3 and PC 4 facilities at INTEC. The PC 3 and PC 4 soil DBE response
spectra are applicable at INTEC. They may be applicable to other facility
areas where the soil conditions are within the thickness range (30 to 50 ft of
soil) and where the soil properties are demonstrated to be similar to those used
in development of the DBE response spectra for INTEC (See Appendix S
Section 4.2 for details). Where not applicable, soil response analyses can be
performed as specified under paragraph 9.7.

Performance Categories 3 and 4 at TAN The following seismic design parameters
shall be used for the design or analysis of PC 3 and PC 4 facilities at TAN for rock
surface conditions.

(a) Table 4 contains PGA and peak displacements to be used at TAN for SSC’s
founded on rock.

Table 4. PGA (g) and Peak Displacement (in) on Rock for 5% Damped DBE
Response Spectra at TAN
Horizontal Vertical
PC3 PC4 PC3 PC4
PGA | Disp. PGA | Disp. PGA | Disp. PGA | Disp.
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DOE-ID ARCHITECTURAL TITLE: STRUCTURAL DESIGN
ENGINEERING STANDARDS DATE:  April 2000 SECTION: 0111

Table 4. PGA (g) and Peak Displacement (in) on Rock for 5% Damped DBE
Response Spectra at TAN
Horizontal Vertical
PC3 PC 4 PC3 PC 4
0.16 | 4.0 027 | 6.0 012 | 27 021 | 4.0

(b) Tables S-5 and S-6 contain rock 5% damped response spectra control points
for PC 3 and PC 4 facilities at TAN. At this time, no time histories have been
developed for rock surface or bedrock outcrop conditions at TAN. No soil
response spectra have been developed for TAN. Additional geotechnical
information on the soil properties and thickness is required for TAN.

9.7 Performance Categories 3 and 4 Soil Response Analyses Only the horizontal time
- histories for the PC 3 and PC 3 rock DBE can be used for bedrock outcrop
conditions at INTEC, TRA, RWMC, and PBF for soil response and soil-structure
interaction analyses. See Appendix S Section 4.0 for steps to develop the vertical
component using the horizontal component and site-specific V/H ratio developed
for INEEL (see INEEL/EXT-99-00775 for additional information).

0111-10. SEISMIC INSTRUMENTATION

10.1  The INEEL has a network of seismic instrumentation that will normally satisfy the
requirement for seismic instrumentation from DOE O 420.1. Construction of new
facilities may require additional instrumentation.

0111-11. FLOOD

11.1  Protection against flooding shall be considered in the design when required by the
project design criteria. The data for the design basis flood will also be provided.
Flood design shall be in accordance with DOE-STD-1020. The INEEL site-
specific standard for a 25 year, 6 hour storm is 1.4 in. total. This storm shall be
used as a minimum for the design of roof systems, localized storm rnmoff and
drainage. '
0111-12. ISOLATION PADS

12.1  Heavy items of equipment, such as boilers, diesel engine generators, heavy machine
tools, large pumps, large compressors, etc., shall be anchored on separate,
reinforced foundations which are isolated from the floor system.
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Specifications

Environmental
Restoration

PERFORMANCE Identifier: SPC-332

SPECIFICATION FOR INEEL  |Revision: DRAFT

CERCLA DISPOSAL FACILITY |Page: 250f 35
AND EVAPORATION POND

52 Restrictions

5.21

The Subcontractor shall design the landfill and evaporation pond liner
systems such that there shall be no liner penetrations.

5.3  Performance Requirements |

5.3.1

53.2

5.3.3

534

The ICDF landfill shall accommodate the movement of waste transport
vehicles. All INEEL roadways must be designed in accordance with the
State of Idaho Transportation Department, Division of nghways,
Standard Specification for Highway Construction.

The ICDF roadway shall be constructed with asphaltic concrete and shall
accommodate the movement of sport vehicle having a

maximum single axle weight 0§20,000 Ib. Y.&— TRUCk LoAD LoAn .

The ICDF landfill shall be designed and constructed to accept wastes
containing less than or equal to 10 nCi/g transuranic constituents.

The Subcontractor shall consider National Emission Standards for
Hazardous Air Pollutants (NESHAP) emissions in the design of the
landfill and evaporation pond pursuant to 40 CFR 61.92 and 40 CFR
61.93. The results of NESHAP modeling will be ptowded by the
Contractor.

5.4 Environmental Regulatory Requirements indlor Site and Operating

Requirements

§4.1 The ICDF Complex shall be designed and constructed to meet the
T&FRs/ARAR:s as listed in Appendix C of this specification.

54.2  All work performed during the construction of the ICDF landfill and
evaporation pond shall be in accordance with the Conuactor—generated,
health and safety plan (HASP).

54.3  The Subcontractor shall completc INEEL Form 450.16, “Storm Water

Pollution Prevention Plan for Construction.” The Subcontractor shall
perform all work in accordance with DOE/ID-10425, INEEL Storm
Water Pollution Prevention Plan for Construction Activities; applicable
sections of MCP-3658, Storm Water Pollution Prevention; and Form
450.16.

5.5 Natural Phenomena Requirements

55.1

The ICDF shall be designed and constructed in accordance with the
applicable DOE-ID Architectural Engineering Standards, latest revision.
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DOE-STD-1020-94

Minimum values of peak ground acceleration (PGA) shall be:

0.06g for Performance Category 3
0.10g for Performance Category 4

2.3.1 Performance Category 1 and 2 Structures, Systems, and
Components. XIAS ) .

Seismic design or evaluation of Performance Category 2 and lower SSCs is based on

model building code seismic provisions. In these criteria, the current version of the Uniform

Building Code shall be followed. Alternatively, the other equivalent modet building codes may
be used. All UBC seismic provisions shall be followed for Performance Categoty 2 and lower
SSCs (with modifications as described below).

in the UBC provisions, beginning with the 1988 edition, the lateral force }epresentiﬁg the
earthquake loading on buildings is expressed in terms of the total base shear, V, given by the

following equation:

ZICW

V=R

w

where:

Rw

Z
1
c -
w

(2-1)

= a seismic zone factor equivalent to peak ground acceleration,
a factor accounting for the importance of the facility,
a spectral amplification factor,
the total weight of the facility,
"= areduction factor to account for energy absorption capability of

the facility which results in element forces which represent
_inelastic seismic demand, Dgy

The steps in the procedure for PC-1 and 2 SSCs are as follows:

] Evaluate slement forces for non-seismic loads, Dys, expected to be acting
concurrently with an earthquake.

. Evaluate element forces, Dgj, for earthquake loads.

a.

Static force method, Where V is applied as a load distributed over the
height of the structure for regular facilities, or dynamic force method for
irregular facilities as described in the UBC.

In either case, the total base shear is given by Equataon 2-1 whers the
parameters are evaluated as follows:

Z is the peak ground acceleration from site-specific seismic hazard
curves at the following exceedance probabilities if available:
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For systems and components, spectral amplification is
accounted for by Cp, in the UBC equipment force equation as

discussed in Section 2.4.1.

3. if a recent site-specific seismic hazard assessment is not
available, it is acceptable to determine ZC from Table C-5
values and appropriate response spectra. For eastern U.S.

" sites DOE -STD-1024 provides guidance. If ZC, determined
from a recent site-specific assessment is less than that given
by UBC provisions, any significant differences with UBC must
be justified. Final earthquake loads are subject to approval

by DOE.
4, Importance factor, 1, should be taken as:
Performance Category 1,1=1.0 «—
Performance Category 2,1=1.25
5. For structures; reduction factors, Ry, are shown in Table 2-

2. For systems and components, the reduction factor is
implicitly included in Cp.

Combine responses from various loadings (Dns and Dg;) to evaluate
demand, DTy, by code specified load combination rules (e.g., load factors for

ultimate strength design or unit ioad factors for allowable stress design).

Evaluate capacities of SSCs, Cg, from code ultimate values when strength
design is used (e.g., UBC Chapter 19 for reinforced concrete or LRFD for
steol) or from allowable stress levels (with one-third incéease) when
allowable stress design is used. Minimum specified or 95% non-

exceedance in-situ values for material strengths should be used for capacity
estimation, '

Compare demand, DTy, with capacity, Cc, for all SSCs. If D-py is less than
or equal to Cg, the facility satisfies the seismic force requirements. #f D1y is
greater than Cg, the facility has inadequate seismic resistance. -
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Relmbold, Mike/SEA

A
From: Despradel, Shukre/SEA
Sent: September 04, 2001 2:52 PM
To: Reimbold, Mike/SEA
Subject: FW: INEEL -Soil Properties-
Mike:
This is the info that we need to design.
Thanks,
. shukre
-—0Qriginal Message—---
From: Despradel, Shukre/SEA
Sent: August 27, 2001 3:57 PM
To: Sampaoo, King/SEA
Subject: INEEL -Solt Properties-
HiKing:

This is the list of soil properties that we'll need to design the structural elements involved in this project:
1-To design a concrete slab on grade that Is going to support traffic load. Ref. Dwg. A/S-203:

K (Mod. of Subgrade Reaction). ky= 400 ¥| &3 ok

Fall (Allowable bearin?_) and If we could increase by 33% for Temp Loads. Kot

2-Crest Pad Building: = 50kst .

" Fall for wall footings, =5 See ablapled he difaic
The soil classification to define the seismic load using UBC. —7§b
Thanks,

Shukre Despradel U= 100 kst
sdesprad@ch2m.com

x-5834 :

10th Floor
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188 mﬁuesmmrmvmmous A CHAP. 7

Due to the loosening of the soil during construction, the scttlement of
footings is usually greater than piedicted on the basis of undisturbed soils.
In fact, for narrow wall footings less than two feet wide the design should be
based on the loosened condition. For the purpose of design, the modulus of
subgrade reaction for granular soils should not be taken as greater than two
times that at the ground surface. ~

Basedonthcdnscussxonsabove,agcmmlequahonmaybewnttcn to
include the eﬂ'ect of size and depth for square footings on granular soils

B+l) ( 20) ,
k, 1 B
| k= \ 55 +#. ) __‘(70)
but not to exceed e
2,“(3+l)‘
.28 - .

Themodulusofelasuutyforaputelycoheswesoﬂmthumfompropcm :
_from the ground to a-great depth is. practically’ constant throughout the

depth. Themfore. thedcpthhasnoeﬁ'ectonthcvalueofmodulus of founda
: uon. s 4
."rcﬁiel-t mwwmﬁ,ﬁlnx 1 FT PLATES OR

LONG. POOTINGS OF 1 ¥r WibTH* (b'pet cuin)

Relative density Loose . -Medium Dense
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DEFNITIONS COARSE-GRAINED SOLS
A= MMENATE SETTLEMENT OF FOOTING (MODULUS OF ELASTICITY INGREASING
q = FOOTING UNIT LOAD IN tef , LINEARLY WITH DEPTH)
B = FOOTING WIDTH : SHALLOW FOOTINGS O % B
FOR B & 20FT:
D = DEPTH OF FOOTING BELOW GROUND 4 g0t
SURFACE AN = w T
Ky * MODULUS OF VERTICAL SUBORADE FOR P & 4OFT:
REACTION 2 q B
M < " 'y
INTERPOLATE FOR NTERMEDIATE
VALUES OF. 8
OEEP FOUNDATION O 2 88
FOR D § 20FT:

2 q 0t
8%« gteee
NOTES: . NONPLASTIC SILT 1S ANALYZED AS COARSE-GRAINED SOIL WITH MODULUS OF
ELASTICITY INCREASING LINEARLY WITH DEPTH.
2. VALUES OF Ky SHOWN FOR COARSE-ORAINED S0ILS APPLY TO DRY OR MOIST MATERIAL
WITH THE GROUNDWATER LEVEL AT ADEPTN OF AT LEAST 1.58 BELOW BASE OF FOOTING.
F GROUNDWATER IS AT BASE OF FOOTING, USE Kw/zmmm

L 3 FOR CONTINUOUS FOOTINGS MULTIPLY THE SETTLEMENT COMPUTED FOR WIDTH 8" BY 2.

FIGURE 6
Instantaneous Settlement of Isolated Footings on Coarse-Grained Soils

F-87




KL

BY

{CoF
Stolicl; Porawee fror ta SPurfvef SHEET NO.

CHZNHILL.  SUBJECT

1/ <ln
L2 §70. ZA. 02

DATE

of

Z

PROJECT NO.

Mhwible beg

fov

by pressore Cousle s{ef oo prede

 fon J/?_g

H
i

]
-

W7 éhe

O

pad

Y/

;4;;,2;,«“;.4 st lhy alltyins /w/%/mz; [Sfew) T Tt

A

are.

C;?‘(k .

U R

s bv couss.

. prope
i

e

jee oo b

'

47>

&

' e Fancprt us wpamung s
' Lol
Py

Ve

ihlii) Bain Coolech
4

féwum g

3

F]

v Cowis (1
vpolete T

Dlow
¥

triup
] contir
ek

for

H i
{( #tf
3 HE) -

it ol

P T
L

7

L]

Fy.

'3

elee

by

L

Litic
. l_x@rdwj,_

1w

g
i

(o wl_/fci
Stan

[ SO F

. "Ry J N X : ' ~3
. 3§ . i.rzu:._rx.a{:1 - i~ Iz o
m,.i_a N p X
Q i Lo ley ﬁ A, \ v b
. ) _J_m 3 N bw
T ™ R
T T RS TS
¥ i
luﬂ 1 ,:4 -
™ ' A8 1 3 [
¥ i
. \ !
e ; T O .
L ML O
1 i - e e o 1w
- iinwu.«. Lodd RS L S St oo i ma".._
N R B ; o B e e o
ettt St s S rrrte
. T fmrt
e o AR v |
R } m U I s o |
N B -
¢ . L. o o
; i ! i 1 +
T
| ! RS SO
. v, - . .x.m..\l:iﬁ].
L _ A
bl . _ b T
! . ‘\ri_.i__l v_.. : e «s r...f;ii _ wr_. Fa

e Y ik ke e

~
W
N wr

.




174  FOOTINGS AND MAT FOUNDATIONS  cHAr. 7

3. Replace the continuous soil reaction by equivalent concentrated
reactions R,, R, .... There are threc methods of converting the
distributed reaction into conceatrated reactions; they are explained in
Fig. 7-10. The simplest method (2) is used in the example,

4. The footing under the applied loads and the equivalent reactions should:

" satisfy the'equations for equilibrium, i.c, ZM = O and Z V = 0. Write
equatxousfortheSM=Oatanypanelpo:ntsaudEV-0forthe
wholesyswm,mtennsofA,B Covenn . _ )

5. SdlvetheumultaueousequaﬁouforvahcsofA BC...

It is scen that this method requires very little labor. The only tedious work
is the-solution of simultancous equations. With the advent of electronic
digital computers, thisis nolongeralengthy procedure. However, thismethod,
athcmuhodofmmwapptonmauon,mayuotm

7-6 Allowable Bearing Pressure for Mat Foundatlom

Theprocedmfordetermmingtheallowablebeaungpressmmder
- footings and mat foundations ‘was described in Chapter- 6. However, &

4 stmeﬁnompportedonamatofmﬂxzoﬁorhrmtmvaﬂ:mndm
settlements than one supported on spredd footings. Mat foundation tends
to bridge ‘over irregularitics or heterogeneity of the soil and the average
u&mt@umtwmmmdwfmm
fore,theaﬂowabkbamgmmformtfomdaﬁonmbemterm
that for footings on the soil insofar as:the ‘icttiement is concerned. For mat
;foundanomongmnnlaraoils,nnincreaseoflwpacenﬂmbmmd
- (Terzaghi and Peck, 1948). ﬁefoﬂowmgtﬂmblepmumapplmble

fordesignofmatfoundammonmdormvd. . . -

@ =ANER A M0 L NVDE; 09
. s = 360N — 3)1(- T T (14)
'whemq,mdq,-aﬂmblenﬂpmmdamfoundauon.p:f, o
N—numberofblowxpetfootmmndardpenetmhonw,

B-smalletdmnonofthemat,ﬁ' .

" D = depth of foundstion, ft; . :
R,andR',-reducMnfactomformteﬂevel.seeFig.HSec.G-m
’Ihemnllq;ofqlandq.thouldbcuted

77 Design of Mat Foandcﬂom

A.Ddgnotmlonlwonbymﬂgﬂ In
mﬁmﬂm&&dhuwmmmhhﬂmﬂymmm&

F-89



516 Foundationa

ment is 2 in. instead of 1 in. as specified for spread footings. The
width B of rafts commonly lies between 40 and 120 ft. Within this
range the value of B has very little influence on the maximum settle-
ment (Fig. 54.3). Therefore, the width can be disregarded in select-
ing the allowable soil pressure. Finally, at least the major par{ of
the sand located within the seat of settlement is likely to be saturated,
because the vertical distance between the base of the raft and the
water table is commonly small compared to the width of the raft.

The preceding conditions determine the allowable soil pressure, pro-
vided the average compressibility of the sand is also taken into ac.
count. This property is closely related to the relative demsity. At
present, the most expedient methods for investigating the relative
density are the standard penetration test or the Dutch-Cone test (Arti-
cle 44).

If the standard penetration test is used, one test should be made
for every 2} ft of the depth of the drill hole from the level of the
base of the raft to a depth B below this level. The N-value for the
hole is equal to the average of all the N-values within this depth.
At least 6 drill holes are required, and the allowable soil pressure
should be chosen on the basis of the smallest N-value furnished by
the tests.

Allowable soil pressures corresponding to different N-values are
given in Table §5.1. The values are based on the assumption that

Table 55.1 ‘
Proposed Allowable Bearing Values for Rafts on Sand
Relative density
of sand Loose Medium Dense Very dense
N Less than 10 .. 10-30 30-50 Over 50
% Requires
compaction 0.7-2.5 @ Over 4.5

Values are based on maximum pettlement of 2 in. we -0

Depth of sand stratum is presumed to be greater the width B of the
raft, and water table to be close to or above base of raft. If depth of bedrock is
much less than B/2, or if water table is at depth greater than B/2,the allowable
bearing values can be increased.

‘The loads are presumed to be distributed fairly uniformly over the base of
the building. Hdﬁmtputsofslugeraftonmdmryverydxﬁemntm

per unit of area, it is advisable to establish construction joints at the boundaries
between these parts.

N = number of blows per foot in standard penetration test
¢« = praposed sllowable bearing value in tona/ft

et
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11.5  General Bearing Capacity Equation 485

3. Inclination factor: to determine the bearing capacity of a footing on which the
direction of load application is inclined at a certain angle to the vertical

Thus, the modified general ultimate bearing capacity equation can be written as

1
qu = Cla )'cl A‘dM + q)!q: l“ Aqu( + i 118 Arl lﬁyBNy (1137)

where 4, 4,, and 4,, = shape factors
ld’ ld,andl" =imlimﬁon faCtOl'S

5

¥ TABLE 1l.! Bearing Capacity Factors® [Eqs. (11.31), (11.23), and (11.35)]

tan ¢ N N N hAY tan
th)
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TABLE 164 1997 UNIFORM BUILDING CODE
TABLE 16K

ZONE { 1 2A 28 3 4
z 0.075 0.15 020 0.30 0.40

TABLE 16-J—S0iL PROFILE TYPES

AVERAGE B0 PROPERTIES FOR TOP 100 FEET (30 400 may OF SOM PROFILE
sou.ﬁ&rme SOIL PROFILE NAME/GERERIC W"‘ Wwfmm WWI‘,N
Sa Hard Rock > 5,000
{1,500) _ .
S5 Rock 2,500 to 5,000
(760 to 1,500)
Very Dense Soil and Soft Rock 1,200 to 2,500 >50 > 2,000
% i (360 10 760) e (100)
Suft Soil Profile 600 t0 1,200 15050 1,000 to 2,000
% (umosm) L_) (50 to 160)
Sgt Soft Soil Profilc <15 < 1,000
(wo) (50)
3¢ Sail Requiring Site-specific Evaluation. See Section 16293.1.

1Soil Profifc S also includes milpmﬁlcwtthmomthanlﬂfeetMmofwﬁdaydeﬁnedutsoﬂmthaplmmyindu,ﬂ>20.m¢z40pcxum
mds.<5;l)yop;sf(24kra}mll?mty[ndenPLmdmcmmmnlam be determined in accordance with ed national standards.

TABLE 16-K—OCCUPANCY CATEGORY

; IMPORTANCE | IMPORTANCE! MPORTANCE
OCCUPANCY CATEQORY OCCUPANCY OR FUNCTIONS OF STRUCTURE FACTOR, t FACTOR, §, FACTOR,

1. Esscatial - Group 1, Division 1 Occupancics having surgery and emergency treatment 125 150 115
arcas :

Fire and police stations

Garages and shelters for cmergency vehicles and emergency sircraft
Structures and shelters in emergency-preparcdness conters

Aviation coatrol towers

Structures and equipment in government communication centers and other
facilitics required for emergency response

Standby power-generating cquipment for Category 1 facilitics
m«m«mmmm;mmm«m

fire-suppression materiaf or equipment required for the protection of Category
1, 20r 3 structures

2. Hazardous Gmup&hvmml&6md10mpumnndmlhmln&ngor 125 1.50 115
facilities supporting toxic or explosive chemicals or substances
’ Nonhulﬁngmhoumng,mppomng’ or containing quantities of toxic or
mmm&mhedm&h:hndm&mldmem
building to be classified as 2 Group H, Division 1, 2 or 7 Occupancy :
3. Special Group A, Divisions 1, 2 and 2.1 Occupancies 1.60 1.00 1.00

m BuﬂdmgshmmngompE.DwmonslandSOmpanaesmthaupm
greater than 300

Wmmwwwwmamm
greater
Groupl.Dmsiomlandz with 50 or resident

e b ot mOmpaaaois morc incapacitated
Group 1, Division 3 Occupancics
All structures with an occupancy greater than 5,000 persons
Structurcs and equipment in power- power-gencrating stations, and other public uti
facilities not included in Category 1 or Category 2 sbave, and required for

opemmn

continued

4. Standard All structures housing occupancics or baving functions not Iisted in Category 1.00 1.00 1.00
m 1, 2 or 3 and Group U Occupancy towers _

S.  Miscellancous GroupUOoeupmciesexeept for towers 1.00 1.00 1.00
The limitation of I, for

pancl connections in Scction 1633.2.4 shall be 1.0 for the entire connector,
WM&:@WmmmS@ml
%meammwwmrmmmmumoupmumuu
2-30
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